r>  I 


OwiDK  to  the  large  demand  we  are  at 
present  greatly  restricted  as  regards  the 
purposes  lor  which  this  steel  can  be 
supplied. 


'r'- Steti 

IN  THE" DAIRY  6 
ALLIED  INDUSTRIES 


mSLT»  SHEFFiaD 


Am- 


4  HARRINGTON  ST.  LIVERPOOL 


BROWN  &  RAWCLIFFE  LTD 


trouble-free  Uibelling  and  packing  on  automatic  machines. 

The  LITHESK  “  revolving  stock  ”  plan  cuts  out  your  label 
inventory  almost  entirely,  gives  you  labels  ‘‘  fresh  and  crisp 
as  your  daily  bread,”  gives  you  keener  prices  by  far  whether 
your  need  is  for  25,000  or  25,000,000. 

And  even  when  you  are  satisfied  on 
these  points,  there  is  something  more. 

LITHESK  labels  will  get  your  products 
shown.  The  crisp  finish,  the  fine  quality 
look  of  LITHESK  will  become  a  definite 
and  ever-growing  asset  in  building  good- 
will  and  creating  sales  for  your  products. 


“  7T  LL  you're  used  to  having  at  the  price  you’d  like  to  pay  ” 
XX  is  one  way  to  describe  what  you  get  when  you  buy 
your  labels  “the  LITHESK  way.”  Consider  these 
things : 

The  LITHESK  way  —  two  blues,  one  red  and  one  yellow 
Cein  together  reproduce  every  degree  of  colour,  every  com¬ 
bination  of  tones,  with  perfect  registration  and  colour- value. 
The  LITHESK  way  —  precision  presses,  conditioned 
papers,  tested  inks  and  varnishes,  combine  to  produce  a 
standard  of  label  QUALITY  unheard  of  before  LITHESK. 

The  LITHESK  way  —  micro-accurate  cutters  give 
perfection  to  thousandths  of  em  inch  on  every  label,  ensuring 


THE  PRINTEX  MACHINES.  These  are  the  machines  that 
make  the  giant  plates,  wafer  sheets  of  shimmering  metal  each 
carrying  20,  30  and  sometimes  40  different  la^ls.  Their  high 
technical  accuracy,  coupled  with  conditioned  papers,  is  the 
basis  of  UTHESK  ”  quality — and  *'  UTHESK  "  economy,  too  I 


CALIFORNIA  STATE  LIBRARY 


—  ron  —  Zt^lCC  to  ScU  nee 

IJndtr  /iresfut  cotuiitions  it  Is  really  important  that  no  rubber  shall  be  wasted  in  storage^  and 
as  we  supply  a  very  large  quantity  of  bungs  and  tubing,  we  thought  It  ought  to  be  part  of  our  seri'ice 
to  get,  and  pass  on,  some  really  authoritative  advice  on  xvhat  to  do  : 

HOW  TO  STORE  RUBBER 

1.  Keep  in  the  dark  and  never  expose  to  sunlight  or 
ultra-violet  light  if  avoidable.  This  is  the  chief  cause  of 
deterioration. 

2.  Keep  it  cool.  It  need  not  be  refrigerated,  and  if  it  gets 
stiff  from  excessive  cold  it  must  be  warmed  before  use. 

3.  Store  it  in  a  way  which  will  ensure  its  remaining  free 
from  kinks,  as  otherwise  it  may  take  a  permanent  set 
and  be  ruined. 

4.  Talcum  powder  or  chalk  may  help  a  little  to  keep  air 
away,  but  it  is  of  doubtful  value. 

5.  Complete  exclusion  of  oxygen  is  useful,  but  ordinary 
sealed  containers  do  not  help  unless  they  are  evacuated 
or  filled  with  an  inert  gas. 

These  are  the  recomnnendations  of  important 
rubber  laboratories. 

Actually  we  have  put  down  moulds  for  really  large  rubber  bungs  as  part  of  our  "  Service  to 
Science  ”  Policy,  since  there  seemed  to  be  a  real  demand  for  them. 

lf''e  can  now  supply  moulded  rubber  bungs  in  all  normal  sizes,  and  also  up  to  4^^*  in  diameter 
In  Increments  of^’,  all  In  our  I’ery  special  T.M.  60  quality. 


TOWNSON  &  MERCER  LTD. 

390,  SYDENHAM  ROAD,  CROYDON 

Telephone  :  Thornton  Heath  3851  Telegrams  :  Townson,  Croydon 
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STAINLESS  STEEL 


FOOD  MANUFACTURING 
EQUIPMENT 

The  various  types  of  Food  Plant 
Equipment  illustrated  are  but 
a  few  of  the  things  we  are 
_  making  to  help  not  only  Food 

Manufacturers  but  also  the 
NATIONAL  EFFORT. 


Modern  Equipment  requiring  less  operatives  and 
releasing  skilled  maintenance  workers  for  other 
types  of  Tanks — should  be  the  order  of  the  day. 

■  ■  ■ 

Our  technical  staff  can  solve  YOUR  problems  as  they 
have  done  other  special  ones  connected  with  more 
serious  matters — which  you  wouldn’t  want  to  know, 
or  if  you  did— we  couldn’t  tell  you. 


completion. 


Blender,  for 
Emulsions  or  Oils. 


Extrudine  or  Packing 
Machine  for  Margarine 
or  Butter.  _ 


A.  JOHNSON  &  CO.  (LONDON)  LTD. 

L  AFRICA  HOUSE.  KINGSWAY,  LONDON,  W.C.  ^  WORKS  :  DUKE’S  ROAD,  ACTON,  W.  J 


Stainless  Steel  Trucks  going  on  Active  Service. 
ure  I  Food  Manufacture — March,  1942 


★  We  are  manufacturers,  not  agents,  and 
have  been  manufacturing  for  the  past  35 
years.  Buy  from  the  makers  and  gain 
the  advantage  of  their  experience. 

One  Beth  Labeller  is  adjustable  to  all  round 
sizes.  Will  label  any  round  can  or  package, 
with  or  without  lids,  at  any  desired  speed 
without  skilled  operator  and  with  very  small  power. 

The  Paste  does  not  touch  the  tin,  therefore 
no  rust  is  formed  and  brightly  coloured  labels 
are  kept  bright. 

No  waiting  to  dry. 

Fitted  with  Castors,  if  desired. 

Complete  with  or  without  electric  motor-drive. 

THE  BETH  LABEL  &  WBAPPER  MA4  HINES 

LIMITEU 

Dagmar  Road,  London,  I\.4 
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CRANE  LTD 


Branches  at  GLASGOW,  BIRMINGHAM,  BRISTOL,  MANCHESTiR. 


i  initial  pressure 

SUOOEN  PRESSURE  DROP 
SEVERE  WIRE  DRAWING 


The  most  important  advance  in  Globe  Valve  design  in 
recent  years  has  been  in  the  development  of  the  Plug 
Type  Disc  and  seat.  The  Crane  D.46  steam  valve  is  an 
outstanding  example  of  this  progress.  It  stands  up  to 
prolonged  wear  under  arduous  conditions  because  every 
detail  has  been  designed  scientifically  and  the  ideal  metal 
chosen  for  each  component.  This  valve  can  be  “  throttled  ” 
under  high  pressure  without  damage  to  the  seat ;  and 
re-packing  can  be  done  with  the  valve  fully  open. 


INITIAL  PRESSURE 


CRANE  PLUG  TYPE  DISC 


lift  Of  DISC  GREATER  THAN 
conventional  DESIGN -finer 
REGULATION  AND  LONGER  LIFE 


i  INITIAL  F>RESSURE 


i  initial  pressure 

GRADUAL  PRESSURE  DROP 
LESS  WIRE  DRAWING 


INITIAL  I  PRESSURE 


VALVES,  FITTINGS  AND  HEATING  EQUIPMENT 
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Aspects  of  an  Industry 


jyjO  mere  colloquialism.  Sulphuric  acid  is  so 
1  V  widely  used  in  Industry  that  it  is  commonly 
taken  as  an  index  to  the  state  of  trade.  The  acid  is 
used  as  it  is  produced  and  therefore  the  chart  of  its 
consumption  reflects  the  fluctuations  of  business 
quickly  and  closely.  Acids,  with  their  opposites, 
the  alkalies,  are  both  in  volume  and  range  of  uses 
the  most  important  direct  contribution  of  the 
chemical  industry  to  Production.  There  is  scarcely 
a  commodity,  scarcely  even  a  single  article  which 
can  be  made  without  either  acids  or  alkalies  enter¬ 
ing  at  one  or  more  stages  of  its  manufacture.  Sul¬ 
phuric  acid,  otherwise  known  as  oil  of  vitriol,  is 
used  in  almost  every  conceivable  industry.  It  is 
noteworthy  that  the  modern  method  of  producing 
the  acid  from  iron  pyrites,  air  and  water  was 
suggested  in  1831  by  Peregrine  Phillips,  a  Bristol 
vinegar  brewer.  The  other  essential  “  heavy  / 


acids  ”  are  nitric  and  hydrochloric.  Tens  of  thou¬ 
sands  of  tons  of  nitric  acid,  once  known  as  aqua 
fortis  ”  or  “  strong  water,”  are  produced  by  the 
British  chemical  industry  every  year,  and  more  in 
war  even  than  in  peace,  for  it  forms  the  basis  of 
nearly  all  explosives,  as  well  as  of  the  inorganic 
fertilizers  which  are  today  required  in  increasing 
qiVintities  to  grow  more  food  from  British  soil. 
Hydrochloric  acid,  or  spirit  of  salt,  is  a  combination 
of  hydrogen  with  chlorine  and  finds  wide  uses  in 
the  metal  pickling,  tanning  and  textile  trades.  The 
heavy  acids  are  in  one  sense  the  manufactured 
products  of  the  chemical  industry.  In  the  much 
wider  sense  they  are  essential  raw  materials  without 
constant  and  adequate  supplies  of  which  the  wheels 
of  production  would  stop  turning.  It  is  reassuring 
that  the  British  chemical  industry  is  the  largest 
jClA  manufacturer  of  heavy  acids  in  the  world. 


Imperial  Chemical  Industries  Limited,  London,  S.W.L 
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WITHOUT  CORRECT  LIGHTING  IN  THE  FACTORIES  THAT 
SUPPLY  THE  SERVICES,  OUTPUT  MUST  SUFFER. 

Good  lighting,  so  closely  allied  to  production  and  the  welfare  of  workers  is  vital.  If  your 
installation  needs  better  planning — or  changes  are  required  here  and  there  to  take  care  of  new 
processes— or  extensions  are  necessary— consult  the  G.E.C.  Take  advantage  of  the  knowledge 
G.E.C.  lighting  specialists  have  gained  in  helping  wartime  factories  towards  full  production. 


FOR  ANY  STANDARD  OF  ILLUMINATION 

WITH 

sram  Fluorescent  Tubes 


srmii  Lamps  and 


Advt.  of  The  General  Electric  Co.  Ltd.,  Magnet  House,  Kingsway,  London,  W.C.2 
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MACHINERY  AND  PLANT 

FOR 

FOOD  PREPARING,  MANUFACTURING 
AND  CANNING 

COMPLETE  CANNING  LINES 

SUPPLIED  FOR 

FRUITS  PEAS  VEGETABLES  MEATS  SOUPS  ETC. 

Rotary  Syrupers;  Pulpers ;  Slicing  and  Dicing  Machines;  Rotary  Filling  Machines  for  soups  and 
all  liquids  ;  Pea  Shelling  Machines;  Pea  and  Bean  Blanching  Machines,  as  illustrated  on  this  page; 

Pea  and  Bean  Filling  Machines;  Washing,  Pickling,  Scalding  and  Cooling  Conveyors  for  Tomatoes, 
etc.;  Air  Compressors;  Rotary  Bottle  and  Jar  Washing  Machines  ;  Hydro  Jar  Washing 
Machines;  Biscuit  Tin  Washing  and  Delabelling  Machines;  Can  Washers;  Fruit  and  Berry 
Washers;  Orange  Peeling  and  Pulping  Machines;  Filter  Presses;  Vacuum  Concentrators  and 
Evaporating  Plants,  etc.,  etc. 

Vacuum  Sugar  Boiling  Plants;  KELLIE  Extra  Rapid  Boiling  Pans;  Automatic  Jam  Filling  Machines; 
Conveyors,  Elevators,  Cookers  and  Coolers,  Boiling  Pans  (all  types),  in  Cast  Iron,  Copper, 

Monel  Metal,  Stainless  Steel,  Pure  Nickel,  Inconel,  etc.  Exhausters  (steam  and  or  water). 

Disc  or  Rotary  type,  also  combined  Syrupers  and  Exhausters. 

Original  inventors  and  sole  makers  of  the  KELLI  E-YATES  Filtration  Process  of  Fruit  Preservation. 
The  hygienic,  scientific  and  economical  modern  method  of  making  Jams,  Jellies,  Marmalades, 
Pectin,  Sugar  Syrup,  Fruit  Juices,  etc.  Over  100  complete  installations  are  now  in  operation  in 
Preserve  Factories  throughout  the  world  producing  high-class  preserves  of  finer  flavour  and  greater 
clarity  at  a  fraction  of  their  former  manufacturing  costs. 


«  KELLIE  ” 
CONTINUOUS 
MOTOR-DRIVEN 
PEA  AND  BEAN 
BLANCHER 

With  infinitely  variable 
blanching  periods. 


Fabricators  of  Boiling  Pans  (all  types)  in  Stainless  Steel, 

Monel  Metal,  Pure  Nickel,  Inconel,  Copper,  etc. 

Send  us  your  enquiries.  The  services  of  our  technical  staff  are  at  your  disposal. 

ROBERT  KELLIE  AND  SON,  LTD. 

The  Dundee  Foundry,  DUNDEE 

Teletraphic  and  Cable  Address:  “  Kellie,  Dundee.”  Manchester  Representative:  Telephone:  Blackfriars  0449 

Telephone:  2819  (3  lines).  MR.  A.  E.  FIELDING. 

Queen’s  Chambers.  2  Ridtefield,  MANCHESTER 
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EMERGENCY 


The  need  for  conserving  tin  is  imperative  and  urgent.  The  total  tin 
consumption  of  this  country  must  be  drastically  reduced.  Solder 
is  one  of  the  main  uses  of  tin. 


To  meet  this  emergency,  Fry’s 
have  produced  a  solder  which 
contains  only  5%  tin  with  other 
ingredients  to  improve  the  fluidity 
and  strength. 

FRY'S  NEW  SOLDER  T  M-5 

(Patent  applied  for) 

has  been  thoroughly  tested  in  the 
laboratory  and  it  has  been  well  tried 
in  industrial  conditions,  but  there  is 


PROPERTIES  OF  T.M.5 

Melting  Point 

282°C  540"F 

Tensile  Strength 
of  Solder 

tons/sq.  In. 

4.26 

Elongation  % 

23 

Strength  of  lap 
joint  in  brass 

tons/sq.  in. 

1.8 

or  steel 

2.3 

no  time  to  test  it  in  manifold  ways 
before  we  put  it  on  the  market. 

You  can  help  by  trying  it  on 
your  work,  not  with  just  a  lb.  or 
two,  but  with,  say,  28  lbs.  We  are 
sufficiently  confident  about  it  to 
say  that  it  is  well  worth  your  while 
to  take  a  little  trouble  in  testing 
it  in  order  to  help  save  tin. 


^  T.M.5  is  a  low  price  alloy,  so  even 
where  a  slight  increase  over  the 
normal  amount  of  solder  per  job 
is  necessary,  there  is  a  substantial 
■  saving  in  price,  as  compared  with 
solders  previously  used. 

^  Where  T.M.5  can  be  used  efficiently 
to  replace  solder  to  Service  speci¬ 
fication,  approval  can  be  sought. 

Further  information  on  request. 


FRY’S  METAL  FOUNDRIES  Ltd 

LONDON 

AND  AT  MANCHESTER  •  BRISTOL  •  GLASGOW  and  DUBLIN 


I 
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^FRICTION  RING 
MANUFACTURE 

Stamping,  curling,  lining  and  drying  at  the  rate  of  ISO  per 

minute  on  our  No.  IS  Press,  No. 
281  Curler,  No.  19  Compound 
Applier,  and  No.  206  Dryer. 

CAMERON 

CAN  MACHINERY  CO. 

240  North  Ashland  Avenue 
Chicaa^o  U.8.A. 
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Tinplates 


Blaekplates 


The  Baldwin  range  ineludeH  a  branded  Tin¬ 
plate  for  every  purpoNe.  These  Tinplates 
are  KTAISTIARB  brands  regularly  used  in 
all  parts  of  the  world  for  every  kind  of 
eanning  and  deep  stamping  w'ork. 

As  the  original  makers  of  Open  Hearth 
Siemens  Basie  Steel  with  4*omplete  eontrol 
of  materials  from  iron  ore  to  finished 
produ€*t.  Baldwins  are|  able  to  offer  exeep- 
tional  advantages  to  users  of  Tinplate. 
Strietly  eompetitive  pri4*es  for  all  grades 
and  qualities  quoted  on  request. 


SrHish 

/nonufacture 

Throughout 


Baldwins  Ltd. 


Ratittarad  and  Haad  Offica  t  P.O.  Bex  255,  5  Broadway,  Wastminstar, 
London,  S.W.  I 

Telephone  :  Abbey  1853.  'Grams  :  “  Balwinia,  Rand,  London.” 

Cables  :  “  Balwinza,  London.” 

South  Wales  Branch  and  Colliariaa  Office  1 45  Wind  Straat,  Swansea 
'Phone  :  Swansea  4941  (8  lines).  'Grams :  ”  Baldwins,  Swansea.” 
London  Sales  Office  i  P.O.  Box  255,'8  Broadway,  Westminster 
'Phone  :  Abbey  1853.  'Grams  :  "Promptitude,  Rand,  London.” 

Cables  :  *'  Promptitude,  London." 

On  Admiralty,  War  Office,  Air  Ministry,  Board  of  Trade,  Lloyds, 
British  Corporation  and  other  lists. 
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BROADBENT  CENTRIFUGALS 


STANDARD  DESIGNS  IN  A 
VARIETY  OF  SIZES  FOR 
STEAM.  BELT,  MOTOR  OR 
DIRECT  ELECTRIC  DRIVE. 


FIXED  OR  LIFT-OUT 

BASKETS,  WITH  STAINLESS 
STEEL  OR  MONEL  FITMENTS 
THROUGHOUT, 


ALSO 

special  designs  for 

SECRET  PROCESSES. 


Ask  for  CatalogHO  No.  39I( 


ARE  USED  IN  THE  MANUFACTURE 
OF  MOST  OF  THE 

WORLD-FAMOUS  FOOD  PRODUCTS 


MAXIMUM  FILTRATION.  CLEANLINESS 

AND 

MECHANICAL  RELIABILITY  GUARANTEED 


Literature  and  Technical  Information  on  request 

CUSTOMERS’  PRODUCTS  TESTED  FREE  OF  CHARGE 


for 

DRYING.  filtering.  DE> 
LIQUORING  OR  PRECIPITA¬ 
TING  ALL  KINDS  OF  FOOD 
PRODUCTS  DURING  PRO¬ 
CESSING  STAGES. 

USED  FOR 

FILTERING  FROZEN  EGGS 
COFFEE  ESSENCE  GROUNDS 
BREAD  FOR  SAUSAGES 
POTATO  CRISPS  &  PULPS 
MEAT  EXTRACTS 
INFANT  FOODS 
RECLAIMING  SOLIDS 

FROM  liquor 
RECLAIMING  OIL  FROM 

OFFALS 

RECOVERING  CRYSTALS 
Etc.,  Etc. 

Almost  Unlimitod  Usat 


HUDDERSFIELD  LOHDOM  *  LEICESTER  •  MANCHESTER  •  NEWCASTLE  .  CLASCOW  broadbent.hIIHe^^U 


THOMAS  BROADBENT  &  SONS  LTD.,  HUDDERSFIELD 


Ft 


ooi*mg 


FOR  FINEST  QUALITY 
AND  LASTING 
SATISFACTION 
CONSULT - 1 


AN  ACID-PROOF  FLOOR  LAID  BY  PRODORITE  LTD, 


Industry  is  rapidly  learning  the  value  and  economy  of 


A  SPECIFIC  FLOOR  FOR  A 
PARTICULAR  PURPOSE 


We  have  spent  fifteen  years  in  research  and  practical 
work  In  connection  with  floor  surfaces  of  every 
description,  acid-proof  and  non-acid.  We  have  a 
large  modern  Works,  a  fully  equipped  Laboratory 
and  excellent  Drawing  Office  facilities,  and  are 
therefore  in  a  unique  position  to  advise  regarding 
ANY  FLOORING  PROBLEM  put  up  to  us. 


pnoDonm 


EAGLE  WORKS 
WEDNESBURY,  Staffs 

Phona ;  WEDnesbury  02B4 
(Private  Branch  Exchange) 


Artillery  House 
Artillery  Row 
LONDON.  S.W.I 

Phone  :  ABBey  1547  A  1548 
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ARTHUR  HOLDEN  &SONS  UP. 


miiiisteiff  of 

'fi  ■*■  .‘sB«|  thtrich 
Bv  (resh  col> 
our  and 
'Wfti  flavour  of 

m  fruit*. 


Thetulphur 
rcsittinx 
ZINNA- 
TINE,  pr*. 
vants  those 
blacken  I  n( 
stains  in 
vet  eta  ble 
packs. 


No  matter  what  type  of  product  you  can, 
there’s  a  Zinnatine  Lacquer  that  will  guar< 
antee  neutrality  between  the  can  and  the 
contents.  .  .  .  No  acid  attack  can  break 
through  .  .  .  the  perfect  preservation  of  the 
neutral  colour  and  flavour  of  the  original 
product  is  guaranteed. 

Zinnatine  Lacquers  give  security  in  every  can 
— ensuring  every  product  turning  out  in  its 
natural  state  of  perfection.  That’s  the 
security  that  makes  the  best  propaganda  for 
your  products. 
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Preserves  the 
fresh  Sea  fla. 
vou  r  of  fish 
a  lacquer  film 
that  will  not 
fracture  In 
the  procen  of 
deep  drawlnf. 


i  Jii 


MOBILISATION  OF  WOMEN 

from  a  painting  hy  M.  MACKINLAY 

NORTHERN  ALUMINIUM  COMPANY,  LTD  •  HEAD  OFFICE:  BANBURY,  OXFORDSHIRE 

Sheet.  Extrude  I  Sections.  Tubes,  Wire,  Rolled  Bars,  Forgings,  (Hastings  artd  Ingou  in  ‘  Noral'  Aluminium  Alloys  *  Aluminum  Paue  for  Paint 
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It  is  the  thought  behind  this  message  that  is  important.  These 
few  words  have  been  written  again  and  again  in  an  endeavour 
to  express  the  amount  of  thought  and  careful  consideration 
that  is  put  into  the  design,  production  and  application  of 
Benjamin  Reflectors  —  the  complete  Benjamin  Service.  It  has 
carried  Benjamin  equipment  into  all  kinds  of  factories  all  over 
the  World.  It  means  that  Benjamin  have  something  specially 
suitable  for  the  lighting  of  your  plant. 

BENJAMIN 

LIGHTING 


The  Benjamin  Electric  Ltd.,  Brantwood  Works,  Tottenham,  London,  N.I7. 

Telegrams:  “  Benjalect,  Southtot,  London.”  Telephone:  Tottenham  5252  (5  lines).  1130 
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LONDON  CALLING  !  Every  day.  London  calls  YOU,  wherever  you  are,  with  the 
news  from  Britain — up-to-the-minute,  truthful. 

Oeuils  of  all  coming  broadcasts  IN  ENGLISH  are  transmitted  every  Sunday  morning 
— by  Morse  Code  from  London — to  the  British  government  or  local  .broadcasting 
Authorities  in  your  own  area,  and  thus  supplied  direct  to  the  Press  for  publication. 
They  can  supply,  nearly  everywhere,  advance  details  of  programmes  from  Britain  in 
all  other  languages,  too.  If  you  cannot  find  the  British  programmes  in  your  own  paper, 
the  Editor  may  not  know  you  would  like  them.  Ask  him  to  publish  them  each  week. 

Throughout  Europe,  men  and  women  are  risking  imprisonment,  and  even  death, 
to  hear  the  news  from  London,  because  they  know  it  tells  them  the  truth. 

SO  LISTEN  .  TO  THE  VOICE  OF  BRITAIN— AND  OF  FREEDOM  ! 


/LONDRES  AL  HABLA!  Todos  los  dias  Londres  os  habluy  dondequiera  que 
esteis,  con  las  noticias  de  la  Gran  BretaHa  veraces  y  del  ultimo  minuto. 

Todos  los  domingos  por  la  manana  son  transtmtidos — par  Morse,  desde 
Londres — EN  INGLES  los  detalles  de  las  futuras  emisiones  a  las  Autoridades 
oficiales  britdnicas  y  a  las  emisoras  locales,  a  fin  de  que  sean  conocidos  directa- 
mente  por  la  Prensa  para  su  publicacidn.  En  cast  todas  partes,  pueden  suministrar, 
tambiht  por  anticipado,  los  programas  detallados  de  otras  emisiones  en  lenguas 
extranjeras  desde  Londres.  Si  no  encontrdis  los  programas  britdnicos  en  vuestro 
periddico,  quizd  sea  porque  el  Director  no  sake  que  os  gustaria  hallarlos.  Pedidle 
que  los  publique  todas  las  semanas. 

En  toda  Europa,  hombres  y  mujeres  arriesgan  la  prisidn,  e  incluso  la  muerte, 
por  oir  las  noticias  de  Londres,  porque  saben  que  les  dice  la  verdad. 

POR  ESTO,  iESCUCHAD  ...  LA  VOZ  DE  LA  GRAN  BRET  AN  A 
—Y  DE  LA  LIBERTAD! 
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Mk.  I’klCK  is  our  caretaker  (he  looks  after  »uir 
j;arden  very  well  too/. 

He  chK'sn't  know  anything  about  steam  trapping 
and  we  doubt  even  if  he  knows  the  front  end  of  a 
steam  trap  from  the  back  end. 

Hut  if  we  said  to  him,  ''  I' roper  steoni  trappinm^ 
Mr.  I'rue,  can  knock  ten  to  hoelve  per  cent,  off'  the 
coal  billff  tliat  would  be  something  for  him  to  bite 
on  and  chew  over.  It  would  be  the  lK‘st  of  all  first 
lessons  in  steam  trap|)ing. 

Then,  if  he  were  machinery-minded,  we  could  go 
on  to  tell  him  that  proper  steam  trapping  can  make 
steam  heated  equipment  work  lietter  and  turn  out 
more  stutit'  per  pound  of  steam  used.  a 

Probably  you,  as  a  frM)d  manufacturer,  will  know 
more  about  steanr  traps  than  does  Mr.  Price,  but  we 
wonder  if  there  aren’t  a  lot  of  things  about  specialised 
steam  trapping  you  haven’t  realised. 

Vou  know,  steam  traps  are  just  lumps  of  metal, 
but  specialised  steam  trapping  is  something  (piite 
different. 

The  astonishing  way  in  which  proper  steam 
trapping  (and  air  venting)  can  save  cojil  is  one  of 
the  things  that  perhaps  you  haven’t  yet  discovered. 

If  so,  may  we  suggest  that  you  let  us  prove  to 
you  that  we  are  not  talking  through  our  hat  i 

At  the  rij^ht  is  an  enquiry  slip.  IJ  you  will  please 
fill  in  the  answers  to  the  Jew  questions  we  will  try 
to  show  you,  without  ohli}^ation  of  course,  what  can 
he  done  to  make  your  coal  t^o  further. 

Will  you  please  fill  in,  tear  out  and  send  off  the 
slip  now?  You’ve  nothing  to  lose,  but  quite  a  lot 
to  gain. 


SPIRAX  MANUFACTURING 
CO.  LTD. 

CHELTENHAM,  GLOS. 

TaUphona  ;  IChcltenham  SI75  n  Talcf  rami :  Spirax,  Chaltanham 
lSnoON  office  :  78  VICTORIA  ST.,  S.W.I.  Tal:  Abbay  6101 


Air 


ENQUIRY  FORM 

It  you  would  like  to  have  our  recouiinenrlation.s  fur  saving 
fuel  and  for  increasing  output,  will  you  plea.se  fill  in  the.se 
brief  <letails?  This  puls  you  under  no  obligation  : 


.Aildress 


Nuinlxrr  and  ty))es  of  .steam-heated  plant,  with  working 
pressures : 

lioiler  pressure : 

Coal  use<l  per  week  ; 

.Average  working  hours : 

Types  of  .steam  trap  uscti : 


Do  you  collect  all  your  clean  condensate? 


Looking  Brighter 


BLACK-pin; 


for  march 


I.IITII 


PHASES 
OF  THE 
MOON 


BHl 

^S8S8hi 


FULL  MOON 
MARCH  3R0 


LAST  QTR. 
MARCH  9TH. 


m 


NEW  MOON 
MARCH  ICTH 


6.50  S-*’ 


—  4  u  i  first  qtr 

7»  k.M  I  march  ^TH 


El 


7.15  7.30 


1  0  N  I  G  HI 


itTimft  them 
art  ihott  for  tkt 
Landtn  «rM. 


Reproduced  from  the  Nautical  Almanac  by  permission 
of  iht  ControlUr  of  H.M.  Stationery  Office. 


Good  lighting  has  played  a  very  important  black-out  period  is  getting  shorter  .  .  . 

part  in  the  big  production  drive  during  There  is  still  plenty  of  scope  for  good 

the  Winter.  Black-out,  to  a  large  extent,  lighting  with  its  beneficial  effect  upon 

has  been  defeated.  output  and  the  welfare  of  workers — 

The  effects  of  darkened  windows,  how-  with,  of  course,  the  assistance  of 

ever,  are  still  with  us  even  now  the  O^RAM.  lamps. 


sec 


PRODUCT 


THE  WONDERFUL  LAMP 


Advt.  of  The  General  Electric  Co.  Ltd.,  Magnet  House,  Kingsteay,  London,  W.C.i 
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Gardnar**  Patant  “  Rapid "  Mixar 
with  Ratant  Agitator 


Gardnar't  Patant  '* Rapid'*. 
Sifting  Machina 


Cardnar'i  Patant  “  Rapid  ”  Siftar  and  Mixar 
with  Sprayar 


Gardnar't  Patant  “  Rapid  "  Staam  Jackatad 
Dryar  and  Mixar 


GARDNER’S  Machinery  for  the  reducing,  sifting, 
mixing  and  drying  of  powders  for  use  in  the  food 
Industry  have  been  carefully  designed  to  maintain 
a  high  strndard  of  product  at  the  lowest  possible 
operating  cost.  They  have  proved  their  out¬ 
standing  superiority  over  a  period  of  nearly  a 
century  and  are  the  first  choice  of  discriminating 
manufacturers  in  all  parts  of  the  globe.  Many 
machines  have  been  running  continuously  for  as 
long  as  40  years  without  breakdown  or  repair,  and 
they  will  stand  up  to  any  and  every  sort  of  climatic 
conditions.  Our  service  department  will  be  glad 
to  advise  on  your  own  reducing  process  problems 
without  obligation  ;  just  send  a  sample  of  your 
product  and  we  will  test  it  out  in  our  works  and 
let  you  have  our  report  on  the  most  suitable 
method  of  reduction,  in  our  range  of  models 
there  is  one  to  solve  your  problem  .  .  .  why 
not  get  In  touch  with  us  NOW. 


FOOD  INDUSTRY 

Write  for  Complete  Catahgue : 

Wm.  GARDNER  &  SONS  (Gloucester)  LTD. 

BRISTOL  ROAD,  GLOUCESTER 

Te/ephofte;  22B8  (3  Him).  Telugraim  :  Cprdim.  Chuernttr." 

LONDON: 

19  GRAY'S  INN  CHAMBERS.  20  HIGH  HOLBORN.  W.C.  I 

Telephone ;  Chanetry  7347 


ire 
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Get  the  best  out  of 
your  Boiler  Fuel 

INSTAI.L  STURTEVANT 
MEEHAMICAE  DRAUGHT 

W  r  aro  .sprcialiKts  in  ForrtMi  aiul  Induced  Draught 
«‘qui{>in«‘iit,  and  can  help  you  solve  your  coin- 
hustioii  problems.  Sturtevant  Mechanical 
Draught  Systems  are  described  and  illustrated 
ill  our  post-free  publication,  W1077A. 

STURTEVANT  EN6INEERIN6C0.LTD. 

25  WORUESTEK  ROAD,  SliTTON,  SURREY 


A  Sturtevant  Induced  Draught  Installation. 


Advt.  of  The  Cieneral  Electric  Co.  Ltd..  Magnet  House,  Kingsway,  London  ,W.C.t. 
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WHARF  ROAD.  LONDOH.  N.t 
Phone  CLErhenwoH  1000  (7  lines) 


TAVAL.47 
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Defiant!  .  . .  but 
Science  will  get  him 


RilTIN  SERVICE 


First  ALLAYS  5iy5/3/c/b/i  -  then  DESTROYS  Rats 


SLICING  MACHINE 

For  Carrots,  Turnips,! Beetroots. 
Rhubarb,  etc. 

Variable  thickness. 

Direct  Motor  Drive  if  required. 


VEGETABLE  DICING 
MACHINE 

Output  up  to  I  ton  per  hour. 

Best  cut.  Least  waste. 
Easily  changed  to  Plain  Slicing. 
V  Rope  Motor  Drive  if  required. 


PEELING  &  WASHING 
MACHINE 

For  Potatoes,  Carrots,  Turnips, 
Swedes,  Beets,  Gooseberries, 
Plums,  Apples,  etc. 

Direct  Motor  Drive  if  required. 


Head  Office :  Boro  Works,  Bridgefield  Street,  ROCHDALE,  Lancs. 

'Phone:  Rochdale  4181.  ’Gfams :  “Bricohar,  Rochdale" 

London  Office  (Temporary  Address)  : 

S UNRIDGE.  RUDEN  WAY,  EPSOM  DOWNS,  SURREY.  Telephone:  Burgh  Heath  2749. 


Generations  of  contact  with  danger  has  developed  in  rats  a  degree 
of  suspicion  and  cunning  unequalled  by  anything  that  the  human 
brain  can  conceive. 

To  combat  this  cunning,  you  must  enlist  the  aid  of  science — a 
fact  which  has'  been  proved  over  and  over  a^in  by  the  successful 
scientific  methods  employed  by  the  British  Ratin  Company  through¬ 
out  the  country  :  methods  which  are  fatal  to  rats  and  mice,  but 
quite  harmless  to  domestic  animals  and  birds. 

The  British  Ratin  Company  has  no  preparation  for  sale  to  the  general  public  : 
it  oflferi  only  the  services  of  its  skilled  operatives. 

Fill  in  the  coupon  and  the  Ratin  Company’s  local  surveyor  will  call  and  give  you 
an  estimate  fur  dealing  with  your  infestation. 

The  Ratin  Service  is  available  anywhere  in  Great  Britain  and  Ireland. 

The  Service  also  deals  effectively  with  beetles,  cockroaches,  and  other  insect  pests- 


To  The  British  Ratin  Co.,  Ltd.,  58,  Kingsway  Comer  Buildings,  London,  W.C.2 

Tel.;  HOLbom  0401 

Please  ask  your 

Surveyor  to  call  and  A'omr _ 

explain  how  the  Ratin 

Service  {Deration  . 

not  supplied)  deals 
with  rats,  mice  and 

insect  pests.  Date  of  appointmtnt - - Time - 
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I///0  the  ^unli^hl 

VC  c  like  to  look  out  of  the  shade  into  the  sunlight  to  the  time  when  rationing  and  black-out 
are  things  of  the  past  and  normal  production  is  once  more  the  concern  of  every  manu¬ 
facturer.  Meanwhile  the  Medway  Organisation  does  its  best  to  meet  the  demands  made 
upon  it,  knowing  that  the  day  will  come  when  it  can  produce  without  difficulty 
containers  which  will  protect  vour  goods  and  enhance  the  fame  of  vour  products. 

CORRUGnTED  CRSES 


THF.  MFO^AV  CORRtOATFD  PAPER  CO.,  LTD. 


London  Safes 

•LACMMARG  HOUM,  NfW  RIUDCC  STMIT.  1.C.4 


Prol'meiaf  Sale*  O/Rce: 
LARKVIIID.  MAlOrrONI.  HINT. 
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The  Half-a-croivn  Standard 

/'!’  is  not  difficult  when  looking  upon  those  miracles 
of  engineering,  the  atmospheric  pumping  engine, 
and  the  early  ItKomotives  of  our  anedfetors,  to  allow 
the  possibility  of  truth  to  the  legend  of  matching 
diameters  to  within  half-a-(?rown.  Whether  it  be 
true  or  no,  we  have  the  authentic  words  of  James 
Watt,  the  tamous  engineer,  to  his  contemporary, 
John  Smeaton,  regarding  a  cylinder  which  was  bored 
“  not  farther  distant  from  absolute  truth  than  the 
thickness  of  a  thin  sixpence  at  the  worst  part.”  To-day, 
when  every  machinist  has  a  ‘one -inch  mike’  in  his 
overall  pocket,  and  ‘go’  and  ‘not  go’  gauges  set  the 
toleration  of  inaccuracy  to  within  a  thousandth  of  an 
inch,  it  is  not  surprising  that  the  ‘half-crown  standard’ 
has  departed  from  most  industries  and  accuracy  and 
puritj'  are  no  longer  considered  the  dream  of  the  ideal¬ 
ist,  but  the  practical  measure  of  everyday  achievement. 
Between  the  half-crown  and  the  micrometer  lie  also 
the  measure  of  change  in  filtering  standards,  and  the 
removal  of  unwanted  minutiie  from  liquids  and  gases 
are  problems  that  to-day  need  seldom  trouble  the  in¬ 
dustrialist  or  hinder  the  march  towards  absolute  purity. 


BRITISH  FILTERS  LIMITED 

AIRCKAh'T  HOUSE,  MAR-KET  HARIiOROUGH 


FOR  ALL  CLASSES  OF 


Compartment  Dryers 
Tunnel  Dryers 
Conveyor  Dryers 
for  all  materials 


Specialists  in  the  design  and  construction  of  all  types  of 
Dryers,  our  wide  experience  is  at  your  disposal.  Let  us 
advise  you  as  to  the  most  efficient  and  economical  plant 
suitable  for  your  own  particular  purpose.  The  illustration 
shows  a  Musgrave  Cupboard  Dryer  for  Confectionery- 


and  Company  Limited 

Brettenham  House,  Lancaster  Place,  London,  W.C.  2 
BELFAST  •  Glasgow  •  Manchester  •  Bristol  •  Cardiff 
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THE  “MIKAH”  BOYS  ARE  STILL  SMILING— AND 
MAKING  THE  BEST  OF  THINGS! 


DOING  THEIR  PART  TO  KEEP  THEIR  CUSTOMERS 
SMILING  TOO;  BY  MAINTAINING  THE  QUALITY 
AND  THE  SUPPLIES  OF  “MIKAH”  ADHESIVES. 


NATIONAL  ADHESIVES  LIMITED 

SLOUGH,  BUCKS 

Telephone:  Slough  23344 
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TEAK 

STANDS  THE  TEST  OF  TIME, 


V 


The  physical  and  chemical  actions  which 
break  down  wood  take  longer  to  affect 
Teak.  That’s  why  Teak  lasts.  A  very 
simple  explanation,  but  very  important. 

Why  not  remember  it  when  ordering  a 
boiling  vat,  for  instance,  which  is  partly 
subject  to  moisture  and  partly  to  fatty 
acids?  Why  not  use  the  timber  that  is 
least  affected  by  both  ?  In  other  words, 
use  Teak.  It  lasts  longer. 

'fhe  same  elemental  facts  also  apply  to 
floors  and  work  benches.  Floors  arc 
always  a  problem.  Fither  they  crumble ; 
or  “  dust  ”  ;  or  tire  operatives’  feet.  But 
Teak  doesn’t  do  any  of  the  things  it 
shouldn’t  do.  It  just  stays  put.  And  lasts. 

15 

Teak  is  Tectona  grandis.  Other  timbers^ 
miscalled  “  Teaky^  are  not  Tectona  ff^andis 
and  have  not  the  properties  of  true  Teak, 
liurma  Teak  is  true  Teak.  Nor  is  Teak 
costly  y  as  the  Timber  Control  price  list  shows. 

BURILIA  TEAK 

ttktAsCa^iitEs  tka.  CUcaC  TisCf 

Issued  by  the  Burma  Teak  Shippers,  4  Crosby  Square,  E.C.  3 


UPON  A  WHITE 


(AS  LYMM-PURE-SALT)  HORSE 


You  can  see  the  whiteness  of  Lymm-Pure- 
Salt.  You  cannot  see  its  purity.  That’s  why 
it  is  important  to  look  for  the  Guarantee — 
99.98%  pure — on  every  invoice  for  salt. 

LYMM-PURE-SALT 

SNOWDROP  BRAND 


SIGNED  GUARANTEE  OF  PURITY 

WE  GuataoUf  our'Li  MM-PURE-SAl.  I  • 
to  bf  absoluUly  Pure  Salt,  tonlmmng 
.Sodium  Chloride  on  dry  sample.  It  eoutaiu^  mi 
SULPHATE  OF  LI. ME  {Plaster  of  Pari  s). 

Sulphate  of  Magtusia.  Chloride  of  Magrusia. 

Chloride  of  Barium.  .SULPHA  TE  OF  SODA 
or  any  adulteration." 

Charles  Moore  C/  Co.  Ltd. 

Charles  Moore  &  Co  Ltd..  Lymm.  Cheshire.  All  enquiries  to 
— Honey  will  &  Stein  Ltd.  Wartime  Address:  Great  Burgh,  Epsom,  Surrey. 


XXX 
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1  YEARS  OF 

JUR-T^R  SUSTAINED  SERVICE 

It  was  in  1841  that  the  House  of  White,  Tomkins 
and  Courage  Ltd,  teas  established. 

Today  ^the  business  is  pre-eminent  in  its  field;  it 
having  been  built  up  by  supplying  the  highest  quality 
goods  at  reasonable  prices, 

Ixirge'^Mills  and  Factories  are  established  in  LONDOIS, 
LIVERPOOL,  BELFAST,  TANDRAGEE  and 
I  REIGATE. 


The  husineiis  in  ESSENTIAL  OILS,  ESSENCES, 
FLAVOURINGS  AND  HARMLESS  FOOD 
COLOURS  is  conducted  from  North  Albert  Works, 
Reigate. 


In  peace  and  war  the  best  possible  service  is  given 
to  the  Trade  by 


WHITE,  TOMKINS  &  COURAGE,  Ltd. 
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COCW/(« 


GPS  QNPLYSI5  EQUIPMENT 
QND  DISTRNCE  THEftMOMETEfSS 
FOPi  COLO  STOhES. 
TEMPEhQTUhE  MEQSUMNG 
EQUIPMENT  FOP* 
PP*OCESS  CONT^OL  IN 
FOOD  MQNUFPCTUKE 
PND  5T0P.QGE. 


'ocess  steam  and  hot  water 


The  famous  Cochran  Vertical 
Boiler  has  three  major 
advantages: 


(0  accessible  on  the  water  side 
for  descaling,  so  that  maintenance  is 
easy  and  continued  efficiency 
assured. 

(2)  It  is  a  fine  piece  of  engineering  workmanship,  proof  against  the 
usual  troubles. 

(3)  In  terms  of  fuel  consumption  it  is  the  most  economical  of  its  type ; 
and  its  rating  provides  ample  reserve. 

Mokers  of 

THE  COCHRAN  VERTICAL  BOILER. 

THE  COCHRAN  GAS-FIRED  (Kirke  “Sinuflo"  Patents). 

THE  COCHRAN  ECONOMIC  (Kirke  ”  Sinuflo  "  Patents). 

THE  COCHRAN  WASTE-HEAT  BOILER  (Kirke  “  Sinuflo ’’  Patents). 

THE  COCHRAN  HOPWOOD. 


COCHRAN  &  CO.,  ANNAN,  LTD.,  Annan,  Scotland 

London  Office:  32,  Victoria  Street,  S.W.  I 


ELLIOTT  BROTHERS(lonoon)LTD 

CENTURY  WORKS  L E WIS H A M  •  S  E  15 
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NATIONAL  CONCENTRATED  FOODS 


1^1^®  IT 

A  Vegetable  Extract  with  high  Amino  Acid 
content.  Manufactured  by  Fredk.  Boehm  Ltd. 

As  a  base,  incorporated  in  foodstuffs,  PROTEX  has 
been  accepted  as  a  standard  ingredient  by  the 
leading  food  manufacturers  and  is  valued  chiefly 
for  its  power  of  enhancing  the  characteristic 
flavour  of  almost  any  food  preparation. 


A  Yeast  Extract  manufactured  by  the  Trent 
Yeast  Extract  Co.  Ltd.,  from  Brewers’  Yeast. 
Rich  in  Vitamin  B.  A  most  highly  concentrated 
food,  easily  digested  with  the  highest  nutritional 
and  health  value.  Possessing  a  pleasant  aroma 
and  flavour. 


Sales  Offices : 

FREDK-  BOEHM  LTD. 

ROWANHURST,  GROVE  ROAD,  BEACONSFIELD,  BUCKS 

Telephone :  Beaconsfield  378 
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'Voductj 
®*  are  re 


°''°SVENo'!*M'CAt  fiilfCW/ 


^teacceS.^**  ^ 

/ow  r 

■ator.  i«;‘"’'>»np 


THE  MAGXETA  TIME  COMPAl^Y  L™ 

o«K*  GOBLtN  WORKS,  ERMYN  WAY,  LEATHERHEAD,  SURREY  ashtud“Wi.hii) 

LONDON  OFFICE:  53/54,  HAYMARKET,  S.W.l.  tilephohI:  amiy  JJ66-7  _ ^ _ 


MAGN  ETA 

JOB  COSTERS 


#  Accurate  production  time  records 

#  One-hand  push  bar  mechanism. 

#  Speedier  recording. 

#  Applicable  to  any  cost  system. 

#  Mains  or  Master  Clock  controlled. 


xs«v 
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GERRARD  INDUSTRIES  LIMITED  FREDDA. POWER  £  SONS  LTD. 

Harlequin  Avenue,  Great  West  Road,  **  Gipsy  Corner,  Victoria  Road, 

BRENTFORD  -  •  ■  MIDDLESEX  NORTH  ACTON  *  L0ND0N.W.3. 


Oval-Tie  Strapping  is  a  specially  processed 
OVAL  WIRE  of  high  tensile  quality  applied 
under  considerable  tension  providing  a  greatly 
improved,  up-to-date  method  of  securing  and 
reinforcing  wooden  cases  and  crates,  cartons, 
bales  and  packages  of  every  description.  It  has 
proved  an  extremely  successful  barrier  to 
pilferage,  and  is  widely  recognised  as  the  best 
assurance  of  SAFE  DELIVERY. 


Oval-Tie  Strapping  offers  the  merits  of  Round 
Wire  and  Flat  Band  at  more  economical  prices, 
and  is  used  extensively  by  Government  Depart¬ 
ments,  Ordnance  Depots  and  firms  engaged  In 
every  category  of  production  for  the  war 
effort. 

Particulars  of  Oval-Tie  Strapping  will  gladly  be 
sent  on  application. 


Oval'tie  Strapping  is  exclusive  to: 


£et  (wal  wUe  stmpping^  cwvuf  the  weight 


SECURELY  STRAPPED 
MEANS 

SAFELY  DELIVERED 


Kout  out 

the  Hots! 

FREE  LEAFLETS — full  of  coircise,  helpful  hints 
on  the  trapping,  killing  and  gassing  of  rats— 
'ire  available  FROM  LOCAL  AUTHORITIES 


hot  and  eold 


WATER  MIXING  VALVES 


Washroom  for  workers  in  a  factory. 


Wari^  uxtler  a!  a 


IcaJy  Jempftvhut 


By  means  of  a  quick-acting  thermostat 
the  Leonard-Thermostatic  Y alve  delivers 
blended  water  from  hot  and  cold  water 
and  keeps  it  at  a  steady  temperature, 
in  spite  of  variations  in  the  supply- 
pressures  or  temperatures.  If  too  much 
cold  comes,  the  thermostat  cuts  it  down 
and  opens  up  the  hot.  If  too  much  hot, 
it  cuts  that  down  and  opens  up  the 
cold.  The  valve  will  only  deliver  water 
at  the  temperature  for  which  it  has  been 
set.  Leonard-Thermostatic  Valves  save 
water,  save  heat,  save  installation  costs. 
They  are  used 
widely  for  all 


types  of  group-washing  equip¬ 
ment  and  process.  Leonard- 
Thermostatic  Valves  have 
been  adopted  as  standard 
equipment  by  Government 
Departments,  County  Coun¬ 
cils,  Municipalities  and  Fac¬ 
tories  all  over  the  country. 

Specify 


Scad  lor  pain* 
phict  from  the 
makers. 


temperature 


WAI.KKR.CROSWEIIFR  &CQLTP 

CHELTENHAM,  OIOS, 
iind  t)  tiordon  S<p  London  WC.l 
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WHATTHEY 

.rwi-'e'i 


dispUifi  the  product 
and  emphasize 

its  quatitif 


tAt  ^ood  Products  have  a  more  tempting 
appearance  and  consequently  have  a 
better  sales  appeal  when  packed  in  quality 
glass  containers. 

U.G.B.  specialize  in  the  manufacture  of 
glass  food  containers — the  registered  trade 
mark  U.G.B.  embossed  on  the  base  is  the 
“hall-mark”  of  quality,  assuring  clear 
crystal  glass  of  great  strength  and  accurate 


The  immense  manufacturing  resources  of 
the  United  Glass  Bottle  Manufacturers  Ltd. 
are  sufficient  to  supply  the  bottles  and  glass 
containers  of  a  most  varied  description 
needed  throughout  the  Empire. 


Largest  Manufacturers  of  Glass  Containers  in  Europe 
8.  LEICESTER  STREET,  LONDON,  W.C2 

Ttltphont:  etrr»rd  MU  (10  linn). 


” Ui<tl*Oompii,  Ltppytn,  Lind»i>." 
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‘C«flS.f.THACKR«y  UO 
“^LEtDSS  LONDON 


I  CHAS.  E  THACKRAY  LTD.,  LEEDS  &  LONDON  | 


HE  CORRECT  STERILISATION  OF 


Dependable,  efficient  and  trouble- 
free  apparatus  is  a  first  essential. 
We  have  nearly  thirty  years’  practical 
experience  in  constructing  sterilising 
apparatus  for  use  in  Hospitals,  where 
modern  surgical  technique  demands  a 
high  degree  of  efficiency  in  the  plant 
used. 

The  two  illustrations  show  a  typical  Steam 
Steriliser  as  used  in  Hospitals.  With  slight  modifi¬ 
cation  It  IS  equally  suitable  for  sterilising  canned 
foods.  Some  of  its  special  features  comprise  : — 

Steam  Jacket  outiide  the  ateriliaing  chamber, 
ensurins  quicker  iteriliaation  and  aaving  of 
alearn. 

,  Device  for  creating  a  vacuum — this  gives  a 
correct  ateriliaing  temperature. 

Automatic  control  of  ateam  preaaure  at  correct 
level  during  ateriliaing  proceaa. 


A  Thackray  STERILISING  CABINET 
adaptabietfor  Canned  Foods 

Sm  the  method  of  supporting  the  door  on 
i  lar|e  wheel,  permitting  it  to  be  pulled 
npm  with  minimum  efiort.  The  shackle 


SPECIALISTS  IN  THE  CONSTRUCTION 
OF  STERILISING  EQUIPMENT  FOR 
HOSPITALS  AND  FOOD  CANNERIES 


We  are  new-comers  in 
your  particular  field.  Your 
enquiries  will  be  welcome. 
Please  state  your  requirc- 
mentsand  we  will  be  pleased 
to  submit  quotations  and 
technical  data,  whether  you 
require  horizontal  or  verti¬ 
cal  sterilisers,  rectangular 
or  circular  in  shape. 


Enquiries  also  for  : 

JACKETED  VESSELS  OF  COPPER  FOR  BOIL¬ 
ING  UNDER  PRESSURE,  STEAM  PRESSURE 
AND  VACUUM  STERILISING  APPLIANCES, 
COPPER  VESSELS  AND  GENERAL  ENGIN¬ 
EERING  WORK  OR  LIGHT  WELDING. 


ure 
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JARIBOfTLES 
tins*  BASINS 
BOARDI  MOUlOf 

Every  kind  of  uteniM  or 
container  uied  in  the 
hctory  can  be  washed 
in  a  Dawson  Food 
Utensil  Washer. _ 


Other  types  of  Dawson  Food  Washers  for 
washing  and  drying  large  quantities  of 
tins  (biscuit  or  packed  lo^s),  basins,  jars 
or  bottles  are  made.  Your  enquiry  witn 
specimen  of  articles  to  be  washed  and 
approximate  estimate  of  output  per  hours 
will  receive  prompt  attention. 


This  It  the  standard  type 
of  Dawson  General  Uten¬ 
sil  Cleaner,  Invaluable  in 
the  factory  for  cleaning 
boards,  basins,  moulds, 
pipes  and  every  article 
used  during  manufactur¬ 
ing  process. 


BAWSON  BROS., LTD 


Ho^  Office  and  Works  !  Ventnor  Works.  Gomoraal,  Leeds. 
Telephone;  Cleckheaton  265-6. 

London  address:  Roding  Lane,  Southend  Road,  Woodford  Or 
Telephone;  Wanstead  0d8l. 


LEMON  rVuIVyUCK  t-LAVVdlUI\d  strawberry 

MADEIRA  GINGER  RASPBERRY  ALMOND  ORANGE 

THEY  ARE  THE  LATEST  IN  SUPER-CONCENTRATED^[DRY  FLAVOURS  EASY 
TO  INCORPORATE  IN  ALL  FLOUR  AND  STARCH  ^PRODUCTS  SUCH  AS 

CAKE  MIXTURES  EGG  POWDERS  CUSTARD  POWDERS 

BLANC.MANGE  POWDERS  SPONGE  MIXTURES,  Ac.  Ac 

PURE  MATERIALS  — EASY  TO  M IX  — I N  EXPENSIVE  IN  USE 


Telephone:  Telegrams: 

CHISWICK  1696  (3  lines).  POWER  ROAD,  CHISWICK,  LONDON,  W.  4  LAUTIERFIS.  LONDON. 


Ir 

ktI 

IIL'I 

1  H 

xl 


March,  1942 — Food  Manufacturn 


"I  "  “•  upon  ,1 

P.«.  b, 

PinholojK., 

''“'"••I.  comlor,  Md 


®  ^  H  light. 
•*•'>**  ol  iSo 
hlhling  ^ 
t'^9  ftrtr 
*^r  know 
'•  "lOtt  to 
'"«  0»  Ih, 

P'o<u<iioiv 


lUTlOM'* 


iltuital 

“‘•onca.Ma., 


®"P  Iquifimtnl 

...cw, 


Mazda  Lamps,  Mazdalux  Equipment  of  excellent 
design  and  the  •  expert  advice  and  planning  service 
of  B  T  H  Lighting  Engineers  are  the  constituent 
elements  which  make  BTH  Light-Conditioning  of 
such  enormous  value  in  increasing  the  productivity 
of  modern  industry. 

Write  or  telephone  for  a  copy  of  the  BTH  Light-Conditioning 
Code.  It  epitomises  the  recommendations  of  the  Fifth 
Report  of  the  Departmental  Committee  on  Lighting  in  Factories. 

M.m6  BTH  for  all  Electrical  Plant  and  Equipment 


THE  BRITISH  THOMSON-HOUSTON  CO.. LTD. 
CROWN  HOUSE,  ALDWYCH, LONDON, W.C. 7. 
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MANUFACTURING 

TRADES 


ASHE  LABORATORIES 

120-2  VICTORIA  ST.  S.W.I. 


TECAIEMII  IIMIIED  .  GREAT  WEST  ROAD  .  BRENTFORD  .  MIDDLESEX  .  EALING  6661 


Suppliea  are  available. 

CAKAMITE 

The  pre-eminent  liquid  caramel  colouring  at  2/9  per  lb. 

COLLOIDAL  OLYCERITE 

The  best  thickener  for  all  food  products,  sauces,  soups, 
coffee  essences,  etc.  'Ion  lots  at  lOd.  per  lb. 

SPICEKITE  A 

ITie  lowest  costing  extract  for  soups,  savouries,  sand-  '  J 
wich  spreads,  etc.  2/9  per  lb.  == 

The  prices  quoted  are  for  bulk  deliveries  only,  small  quantities 
through  wholesalers. 

These  products  are  amongst  the  many  Food  Manufactures 
of  the  famous  Ashe  Laboratories  Limited, 

W  foHotr  ASUK— the  greatemt  name  In  modern 
.  food  production 


Makert  of  Fitio  Food  Producu  tinco  I  fit 


__L  he  ^  life  of  your  Plant 
dependsIC  upon  the  unfailing 
“vigilance”  and  service  of 
its  lubricating  system. 

Tecalemit  mechanical  lubrication, 
using  either  Grease  or  Oil,  is 
fully  automatic  in  operation, 
requiring  no  attention  other 
than  periodic  filling  of  the 
reservoir  with  the  lubricant. 
Applicable  to  almost  any  type 
of  machine  having  a  number  of 
bearings  requiring  oil  at  regular 


Illustration  Is  of  Tecaltmit 
Brentford  Oil  Pump 


intervals,  these  mechanical 
pumps  feed  lubricant  under 
pressure  to  remote  and  often 
inaccessible  points,  ensuring 
reliability,  efficiency  and  economy 
in  labour. 


MECHANICAL  LUBRICATION  by  'TecalEMiT 
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GRANULATING  MIXER 


One  of  the  most  important  units  of 
a  modern  food  factory,  if  not  the 
most  important,  is  an  efficient 
MIXER.  To  be  efficient,  this 
machine  must  be  capabie  of : 

1.  Mixing  ingredients 
intimately  and  thor¬ 
oughly. 

2.  The  mixer  must  have 
a  sufficiently  powerful 
drive  to  enable  it  to 
manipulate  a  moisten¬ 
ed  mass  until  it  has 
mixed  to  the  right  con¬ 
sistency,  which  in  turn 
will  produce  the  ideal 
granule. 

Without  making  exag¬ 
gerated  claims,  the 
*  **  Manesty  "  Granulating 
Mixer  will  perform  these 
operations  thoroughly 
and  well.  In  operation  it 
is  simplicity  itself.  The 
paddle  action  of  the  blade 
gives  that  necessary 
pull  "  which  is  needed  to 
incorporate  binders,  and 
deal  with  sticky  in¬ 
gredients  which  are 
difficult  to  mix. 

When  the  mass  is  ready  it 
is  the  work  of  a  moment 
to  remove  the  mass  from 
the  mixer  as  the  body  can 
be  released  and  tilt^  to 
the  right  angle  for  clear¬ 
ing.  We  have  talked  of 
wet  granulations  only,  but  the  “  Manesty  ”  Mixer  is  equally  efficient  in  handling  the  dried 
granules  prior  to  compression. 

Lubricants  and  flavours  can  be  thoroughly  mixed  in  a  very  short  time.  Colouring  work  can 
be  handled  by  this  mixer.  It  is  simple  to  clean  and  there  are  no  difficult  corners  where  one 
material  can  lodge  and  escape  cleaning  and  most  likely  contaminate  another  batch  of 
different  material.  It  is  compact  in  appearance  and  the  geared  direct  motor  drive  is 
powerful  and  effective.  A  special  guard  allows  processes  to  be  observed  and  solutions  added 
while  the  machine  is  in  motion.  This  guard  cannot  be  opened  unless  the  machine  is  stopped. 
Stainless  Steel  is  recommended  for  general  purposes,  but  where  abrasive  materials  are 
being  used,  a  gun-metal  lining  is  suitable.  In  fact,  there  is  a  range  of  metals  to  suit  the 
particular  material. 


MANESTY  MACHINES  LTD. 


4a  SPEKE  HALL  ROAD, 

Telegrams  :  MANESTY,  LIVERPOOL 


LIVERPOOL  19 

Telephone:  GARSTON  1511 
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IN  IS. 


Ttltpktnt ; 

Maniioa  House  76M  (3  linc>) 


lU.W  L'P 


TtUgrtmt : 
DucMs  Luodoa" 


GELdTINE/ 


IMPORTERS  (y  DEALERS  I\ 
desicx:ated  glac6  cherries 

COCOANUT  TARTARIC  ACID 

AGAR-AGAR  CITRIC  ACID 

<iUM  ARABIC  FARINA 
GINGER  (Wet  y  Dry)  SA(X3  FLOUR  («■  Dressed) 
CXXXJA  BUTTER  MAIZE  FLAKES 

ALBUMEN  SUGAR  CANDY.  Etc. 


ALMONDS 

(Bags  V  Boars) 
WALNUTS 
BRAZILS 
(Shelled) 
HAZELNUTS 
PEANUTS 


ADELAIDE  HOUSE,  LONDON  BRIDGE,  LONDON,  E.C.  4 


BRANCHES  AT 


MANCHESTER  I  5  Marsden  St.  7#/.;  BUckIriars  4862(2lioes).  OLASCOWt  28  CadoKan  St.  r#/.:  Central  6498(2  lines) 


INSURE  WITH 


THE 

LONDON  & 
/  LANCASHIRE 

INSURANCE  C? 

LTP 


For  Prospectus,  and  full  information  on  all 
elasus  of  Insurance,  write  to: 

Chief  Administration : 

7,  Chancery  Lane,  London,  W.C.2 


•«  NON-SCORCH  **  461804  (Chevler  Regd.) 

PAPER  BAIIRR  CASES 


Made  in  large  variety  of  shapes  and  sizes. 

Indents  through  Merchants  and  Shippers. 

MAKERS  ALSO  OF 
FLAN  AND  TART  TRAYS, 

Waxed  Jelly  Cases,  Cake  Frillings,  Plate 
Papers,  etc.,  for  Wholesale  and  Retail  Bakers 
and  Confectioners. 

CHEVERTON  &  LAIDLER, 

Manufacturers  of  Paper  Food  Containers, 
Chevler  Road,  Princes  Risboro',  England. 

Keen  Agents  with  Bakery  connections  (export)wanted. 
Send  fullest  particulars  and  British  references. 


PARKINSON 

STRENGTH  AND  COMPACTNESS 


“K/oh/” 
Flange  type 
Fan-cooled 
Motor 


ELECTRICAL  and  MECHANICAL 
RELIABILITY  plus  E  F  F I  C I  E  N  C  Y 
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BREHMER’S 

CONTAINER  WIRE-STITCHER,  No.  STIj 

This  machine  serves  for  wire  stitching  the  bsttoms  of  single 
piece  corrugated  or  solid  board  containers.  The  pillar  type 
Anvil  has  30«in.  maximum  reach  and  suffices  for  firmly 
fastening  the  bottom  flaps  with  wire  stitches  automatically 
formed,  driven  and  clinched  from  a  reel  of  Ribbon  Stitching 
Wire  12  by  25  or  12  by  26  gauge.  An  interchangeable  top 
stitching  tongue  with  adjustable  work-table  can  also  be 
supplied  for  wire  stitching,  also  the  tops  of  the  filled  con¬ 
tainers  in  place  of  taping.  Supplied  in  three  styles,  viz.: 
For  Treadle  use.  Line-shaft  drive,  or  self-contained  direct 
motor  drive.  Speed  to  150  stitches  per  minute. 

PARTICULARS  OF  THIS  AND  OTHER  BRITISH-MADE  BREHMER 
WIRE'STITCHERS  on  application  to: 


AUG.  BREHMER’S  (BRITISH)  SUCCESSOR  LTD. 

Offices : 

Batchworth  House,  Hareiield  Road,  Rickmonsworth,  Herts. 

Telephone  and  Telegrams:  Riclemansworth  3413 


produce  thoroughly  stable 
emulsions  and  prevent 
separation.  Built  of  stainless 
materials,  easy  to  clean. 
Continuous  operation  fits 
well  into  line  production. 


G.  &  J.  WEIR  L^2 

AUXILIARY  MACHINERY  SPECIALISTS 

CATHCART  GLASGOW 


EGG  PRESERVATIVE 

("  Dry-Stalint”  Proce,,). 

Store  every  surplus  Egg 
Don't  let  a  single  Egg  go  stale 

DIP  them  into  OTEG  (tongs  provided),  and  STORE 
DRY  IN  ANY  BOX  FOR  TEN  MONTHS.  They 
Boil  or  Whip  like  new  laid. 

OTEG  seals  the  shell. 

Ready  for  use.  No 

Calls  of  chemicals. 

Ised  in  thousands  of 
Homes,  Hospitals. 

Hotels,  etc.,  every 
year. 

Tins  of  OTEG,  250 


500,  5  4; 


FOOD  FLAVOURS 


IN  WAR  TIME 


of  the  usual  raw  materials  presents  to  the 
Food  Manufacturer  flavour  problems  of  an 


exceptional  character.  If  you  are  faced  with 
such  problems*  our  staff  of  Food  Research 
Chemists  is  at  your  disposal. 


I 

\ 

^  •u.'uu. 


W.  |.  BUSH  &  CO.  LIMITED 

FLAVOUR  AND  COLOUR  SPECIALISTS 

ASH  GROVE,  HACKNEY,  LONDON,  E.8 

Telephone'  Clissold  0461*6  Telegrams:  “Tangerine,  London.'* 
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-<^^ACK$  &  PAP 


WAX 
I  M  PREGNATED 
PACKS  A  PAPER  GOODS 


The'PEARL*  of  the  past.... 


Snow-White 


The  PEARLS  of  the  present... 


A  GHOST  of  the  past 


Boxei,  Tubes  —  All  types  of 
Paper  or  Cardboard  Articles 


The  ESSENTIAL  wartime  product 

for  ESSENTIAL  goods 

Sole  Manufacturers 

PEARLITE  Box  Co.  Ltd.  London  A  Manchester 

West  Road,  London,  N.17.  Tottenham  SOSt  -2 


Manufacturers  of:— 

FLAVOURS 

for 

Confectionery  and  Foodstuffs 


Distillers  of:— 

TERPENELESS 

OILS 

ETC., 

ETC. 


iLt^iiKr  ymED 

WADSWORTH  RD.,  PERIVALE,  CREENFORD,  MIDDLESEX 

PHONE:  PERivale  1172-3 


i 
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*  *  »  VVhen  ham -and -eggs  is  again  a 
daily  dish  at  every  wayside  cafe,  Fordson  and  Thames  Commercial  Vehicles 
will  be  helping  British  business  flow  along  normal  channels.  ^ 

Until  then,  these  Commercial  Vehicles,  kept  at  the  peak 
of  efficiency  by  the  unique  Ford  Service  and  Spare  Parts  m 

Facilities,  are  mainly  in  the  carrying  business  for  the 
world-renowned  partnership  of  Churchill  and  Roosevelt. 


FORD  MOTOR  COMPANY  LIMITED,  DAGENHAM,  ESSEX.  LONDON  SHOWROOMS:  88.  REGENT  STREET,  W.l 


Food  Manufacture — March,  1942- 


Fmcittg  first  pegs  r(f  EdUorieu 


FOOD 

MANUFACTURE 


Vol.  XVII,  ^o.  3 

A  Virtue  of  Necessity 

AKING  a  virtue  of  necessity  is  a  good  British 
attribute  never  more  amply  manifested  than  in 
these  days.  Among  a  host  of  others,  the  economy 
of  paper,  an  important  munition  of  war,  is  an 
urgent  necessity,  and  for  the  second  time  within 
two  years  Food  Manufacture  is  faced  with  it.  In 
June,  1940,  we  were  obliged  to  reduce  the  number 
of  its  pages  and  this  month  ushers  in  a  further 
modification.  We  studied  several  alternatives  and 
our  selection  from  these  is  embodied  in  the  present 
issue.  The  result  will  speak  for  itself,  but  we 
might  mention  that  we  have  striven  to  retain  our 
individuality  and,  despite  slight  unavoidable  at¬ 
tenuation,  our  general  lay-out,  whereby  none  of 
the  well-known  features  are  omitted.  We  might 
possibly  point  out  other  virtues  but  leave  the 
verdict  to  our  readers. 


Rye  for  Bread 

In  a  leading  article  in  which  the  farm  leaflets 
of  the  Department  of  Agriculture  of  Eire  are  eulo¬ 
gised,  the  Irish  Times  said  recently  that  while  the 
leaflets  give  guidance  in  the  cultivation  of  wheat, 
barley,  oats  and  sugar  beet,  they  make  no  mention 
of  rye,  which  once  was  profitably  cultivated  in 
Eire  and  would  stand  the  community  in  good  stead 
todiiy.  The  writer  points  out  that  wheat,  although 
the  best  crop  in  the  richness  of  its  product  and  the 
toothsomeness  of  its  bread,  is  the  grain  most  hard 
to  grow  with  assurance  of  bounty  in  the  Irish 
climate.  Sure  bread  is  of  more  consequence  than 
white  bread.  Rye,  after  oats — and  some  experts 
say  before  it — is  the  grain  crop  best  suited  to 
brave  the  vicissitudes  of  Irish  weather  and  would 
be  virtually  certain  of  successful  harvesting,  and 
if  half  the  area  put  under  wheat  were  put  under 
rye  the  risk  of  a  breadless  table  would  be  halved. 
It  is  pointed  out  that  rich  continental  nations  have 
delighted  to  use  rye  bread  in  times  of  peace,  and 
that  twice  as  many  people  as  today  were  once  sup¬ 
ported  in  the  island  in  health,  strength  and  happi¬ 
ness  on  potatoes,  oats  and  rye.  The  trouble  is  that 
(as  is  the  case  with  our  own  national  whe’atmeal 
loaf)  the  people  cleave  to  the  white  loaf.  We  all 
know  the  cliche  “  an  army  marches  on  its 
stomach  ”,  but  it  is  evident  that  a  people’s  con¬ 
tentment  is  connected  with  that  organ,  even  in 
the  finer  qualitative  aspects. 
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A  Great  Industry 

There  was  a  time  not  so  very  long  ago  when  food 
manufacture  was  not  recognised  as  an  industry. 
It  seems  only  yesterday  when  we  were  pretending 
not  to  hear  those  who  told  us  that  there  were  no 
“  food  manufacturers  ”  and  therefore  the  need  for 
a  journal  did  not  exist.  After  all,  were  there  not 
grocery,  confectionery,  bakery,  and  milk  journals 
galore?  It  was  even  suggested  that  the  word 
”  manufacture  ”  in  juxtaposition  with  food  implied 
sophistication.  It  is  nice  to  note  that  the  Govern¬ 
ment  now  agree  with  us  in  the  grouping  and  name, 
which  aroused  derision  only  two  decades  ago. 
There  will  be  very  few  in  the  industry  who  will  not 
have  noticed  the  official  description  of  food  manu¬ 
facture  in  the  Schedule  of  Reserved  Occupations 
issued  recently.  The  choice  of  title  and  our  faith 
in  the  potentialities  of  the  industry  have  been 
amply  vindicated. 

Protein  from  Green  Leaves 

Urging  that  the  necessary  research  should  be 
begun  without  delay,  Mr.  N.  W.  Pirie,  in  an  article 
on  the  direct  use  of  leaf  protein  in  human  nutrition 
{Chemistrtf  and  Industry,  61,  4,  45),  suggests  a 
programme.  He  states  that  the  two  main  problems 
are  (1)  the  maintenance  of  a  supply  of  leaf  material 
of  high  nitrogen  content  during  several  months  of 
the  year,  and  (2)  the  design  of  suitable  macerating 
plant.  The  amount  of  research  needed  on  the 
separation  of  protein  from  the  leaf  sap  is  probably 
small,  for  there  is  already  a  large  amount  of  bio¬ 
chemical  experience  available  on  the  handling  of 
products  of  this  type.  It  is,  for  example,  already 
well  known  that  the  protein  curd  can  readily  be 
separated  from  the  liquor  by  heating  or  adding 
acid,  or  even  by  allowing  spontaneous  coagulation 
to  proceed.  It  may  be  that  this  research  will 
show  that  the  project  is  not  feasible,  but  this  is 
unlikely.  On  the  other  hand,  it  may  show  that  it 
would  be  well,  even  in  wartime,  to  divert  labour 
and  steel  from  building  and  manning  ships  to 
building  and  operating  agricultural  machinery. 
There  is  the  third  possibility  that  the  project 
would  involve  too  drastic  a  change  to  be  under¬ 
taken  on  any  scale  during  wartime  but  that  dur¬ 
ing  post-war  reconstruction,  with  abundant  labour 
and  possible  shortage  of  food,  it  might  be  useful. 
In  either  event  the  necessary  research  should  be 
begun  now,  for  much  remains  to  be  found  out. 
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Special  Dietary  Labelling  Regulations 

They  aie  tackling  the  question  of  labelling  ener¬ 
getically  in  the  United  States.  New  regulations 
requiring  “  label  statements  concerning  dietary 
properties  of  food  purporting  to  be  or  represented 
for  special  dietary  uses  ”  were  promulgated  by  the 
Federal  Security  Administrator  on  November  18, 
1911,  to  become  effective  May  18,  1942. 

These  are  the  expected  regulations  under  Section 
403(j)  of  the  Food,  Drug  and  Cosmetic  Act,  which 
provides  that  a  food  is  misbranded  “  if  it  purports 
to  be  or  is  represented  for  special  dietary  uses,  un¬ 
less  its  label  bears  such  information  concerning  its 
vitamin,  mineral,  and  other  dietary  properties  as 
the  Administrator  determines  to  be,  and  by  regula¬ 
tions  prescribes  as,  necessary  in  order  fully  to  in¬ 
form  purchasers  as  to  its  value  for  such  uses  ”. 

Of  particular  applicability  to  the  subject  of  the 
preceding  note  is  one  item  of  these  regulations 
which  is  summarised  thus : 

If  the  food  purports  to  be  or  is  represented  for 
special  dietary  use  by  reason  of  vitamin  or  mineral 
properties,  the  label  must  state  what  amount  of 
each  of  the  vitamins  or  minerals  in  question  is  sup¬ 
plied  by  a  stated  quantity  of  the  food.  In  the  case 
of  certain  vitamins  and  minerals  for  which  “  mini¬ 
mum  daily  requirements  ”  are  given  in  the  regula¬ 
tions,  the  amount  of  the  vitamin  or  mineral  is  to 
be  given  in  terms  of  the  proportion  of  this  require¬ 
ment  supplied  by  a  stated  quantity  of  the  food. 
In  the  case  of  others  the  amount  is  to  be  given  in 
milligrams.  If  the  special  dietary  use  is  for  only 
a  certain  age  group  or  groups,  the  proportion  sup¬ 
plied  of  the  minimum  daily  requirement  for  each 
group  must  be  stated.  If  it  is  for  use  irrespective 
of  age  groups,  only  the  proportion  of  the  minimum 
daily  requirement  for  adults  need  be  given.  If  the 
need  in  human  nutrition  for  a  particular  vitamin 
or  mineral  in  question  has  not  been  established, 
that  fact  must  be  stated  on  the  label. 

The  Reliability  of  Organoleptic  Tests 

In  the  last  issue  of  Food  Manufacture  were 
quoted  two  different  opinions  on  the  validity  of 
tasting  tests.  J.  W.  Crist  and  H.  L.  Seaton,  while 
continuing  their  search  for  a  reasonably  reliable 
method  of  tasting  canned  fruits  and  vegetables, 
were  frankly  sceptical  of  success.  In  connection 
with  the  tasting  of  fish  packs,  E.  Ferguson  Wood 
found  that  the  members  of  a  tasting  panel  found 
difficulty  in  assigning  numerical  values. 

It  is  of  interest  that  a  panel  of  five  tasters  at  the 
Fruit  and  Vegetable  Preservation  Research  Station, 
Campden,  are  said  in  its  annual  report  for  1940 
to  have  been  very  successful  in  agreeing  the  order 
of  sweetness  in  canned  fruits.  The  five  tasters 
were  accustomed  to  taste  these  regularly  and  were 
known  also  to  have  acute  and  discriminating 
palates.  Their  task  was  to  place  the  samples  in 
order  of  sweetness  (recording  them  as  first,  second. 


third,  etc.)  and  to  comment  upon  any  observed  dif¬ 
ferences  in  acidity  or  bitterness.  Strictly  con¬ 
trolled  conditions  were  used  in  all  the  canning  ex¬ 
periments,  the  same  sample  of  fruit  being  used  for 
each  comparative  test;  the  fruit  weighed  into  the 
cans  to  the  accuracy  of  1  gram  and  the  syrup  ad¬ 
justed  to  the  accuracy  of  0  ‘2°  Brix.  For  the  pur¬ 
pose  of  comparative  tests  on  artificial  sweetening 
agents  the  following  factors  were  used  for  their 
sweetness  compared  with  sucrose :  saccharin  550; 
soluble  saccharin  500;  dulcin  250.  This,  of  course, 
is  the  only  practical  and  commonly  accepted  way 
of  comparing  these  sweeteners  with  sucrose.  It 
suffers  from  the  fact  that  the  very  standards  used 
have  been  themselves  compared  experimentally 
with  sucrose. 

The  Campden  annual  report  contains  some  very 
interesting  notes  on  alternative  methods  of  sweet¬ 
ening  canned  fruits.  An  abstract  is  published  in 
this  issue. 

The  Function  of  the  Analyst  in  Law 
Cases 

An  interesting  point  was  recently  raised  in  the 
course  of  a  prosecution  in  connection  with  egg  sub¬ 
stitute  with  a  misleading  label,  in  which  on  behalf 
of  the  defendant  it  was  submitted  that  the  analyst 
in  his  evidence  could  not  enlarge,  explain  or  amplify 
his  certificate.  Three  High  Court  decisions  were 
cited  to  support  this  submission  and  the  court, 
having  retired  to  consider  this,  decided  that  the 
Public  Analyst  could  not  go  beyond  his  certificate. 
To  those  who  are  accustomed  to  read  accounts  of 
food  prosecutions  this  comes  as  a  surprise,  as  Public 
Analysts  have  been  in  the  habit  of  making  con¬ 
siderable  comment  on  the  products  in  question, 
apart  from  giving  bare  analyses.  Whatever  may 
be  the  legal  precedent  in  this  matter,  the  inability 
of  the  analyst  to  interpret  his  analytical  figures 
would  appear  to  render  decisions  more  difficult, 
as,  failing  the  analyst,  it  remains  with  laymen  to 
do  the  interpreting.  What  with  the  ignorance  of 
the  composition  of  licensed  substitutes  imposed 
upon  the  analyst  and  the  possibility  of  this  further 
prohibition,  his  rdle  is  not  a  very  happy  one. 

The  Accuracy  of  the  Spectrophotometric 
Determination  of  Solutions  of  Vitamin 

A  note  by  Dr.  Katharine  H.  Coward,  in  the  1940 
annual  report  of  research  work  of  the  College  of 
the  Pharmaceutical  Society,  states  that  at  the  re¬ 
quest  of  the  Vitamin  Sub-committee  of  the  Phar¬ 
macopoeia  Commission,  four  workers  prepared  solu¬ 
tions  of  crystalline  vitamin  B,  from  different 
sources,  of  a  concentration  of  10  mg.  per  cent,  in 
N/200  HCl.  Parts  of  these  solutions  were  distri¬ 
buted  to  all  four  workers  for  determination  spectro- 
photometrically  to  see  how  far  concordant  results 
could  be  obtained.  The  four  workers  were  A.  L. 
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Bacharach,  J.  C.  Drummond,  S.  J.  Crewes,  and 
N.  Evers.  A.  E.  Gillam  was  also  asked  to  examine 
the  four  solutions.  The  results  were  submitted  to 
K.  H.  Coward  for  an  analysis  of  the  accuracy 
obtainable  in  these  determinations.  Various  sources 
of  error  were  estimated.  (1)  No  information  was 
available  by  which  to  estimate  the  variation  in  any 
one  person’s  readings  of  a  plate  at  different  times, 
but  it  almost  certainly  exists.  (2)  Different  work¬ 
ers’  readings  of  the  same  plate  in  one  laboratory 
had  a  standard  deviation  of  1-61  per  cent.,  but 
when  twenty-three  readings  of  relatively  inexperi¬ 
enced  workers  were  omitted  from  the  calculation, 
this  was  reduced  to  0-98  per  cent.  (3)  Variation  in 
dilution  of  the  original  solution  had  a  standard 
deviation  of  0-92  per  cent.  (4)  Variation  in  con¬ 
centration  of  the  original  solutions  had  a  standard 
deviation  of  2-77  per  cent.  (5)  Variation  due  to 
differences  in  instruments  had  a  standard  deviation 
of  3  06  per  cent.  The  “  over-all  ”  variation  was 
found  to  be  ±3  64.  This  is  smaller  than  the  figure 
obtained  from  the  summing  of  the  separate  errors, 
s/ 161* +  0-92^ +  2  77^+ 3  06’ =  4-52,  but  it  is  probably 
a  fair  estimate  of  the  error  likely  to  occur  in  pre¬ 
parations  conforming  to  the  B.P.  Standard,  for 
determinations  will  necessarily  be  restricted  to  a 
few  workers  using  their  own  instruments  every 
time.  The  1  in  100  chance  corresponding  to  this 
value  is  9-38  per  cent.,  or  approximately  10  per 
cent.  The  table  of  results  was  submitted  also  to 
Dr.  J.  O.  Irwin,  who,  by  a  different  method, 
analysis  of  variance,  arrived  at  a  similar  conclu¬ 
sion. 

Polarographic  Determination  of 
Ascorbic  Acid 

Polarographic  analysis,  which  is  essentially  based 
on  current  voltage  curves  in  the  presence  of  reduc¬ 
ible  electrolytes,  appears  to  be  finding  uses  in  many 
fields.  Ascorbic  acid  is  a  reducible  electrolyte,  and 
M.  M.  Kirk  (Ind,  Eng.  Chem.  Anal.,  1941,  13,  625) 
has  used  this  method  for  the  determination  of 
vitamin  C.  Her  results  are  only  preliminary,  as  no 
quantitative  determinations  were  made,  but  they 
indicate  that  the  method  could  be  adapted  for 
accurate  analysis  by  comparing  the  curves  ob¬ 
tained,  using  unknown  solutions  with  those  ob¬ 
tained  from  calibration-solutions  containing  known 
amounts  of  vitamin  C.  The  presence  of  pigments 
does  not  hinder  the  determination,  as  the  method 
is  specific  and  sensitive  to  small  amounts  of  electro¬ 
lyte.  The  presence  of  each  compound  results  in  a 
characteristic  rise  at  a  specific  voltage  with  the  use 
of  the  proper  base  solution,  so  that  the  interfer¬ 
ence  of  such  substances  as  cystine  and  glutathione 
can  be  eliminated.  In  ascorbic  acid  determinations 
an  acid  base  solution  is  used,  and  this  inhibits  the 
production  of  current  rises  by  these  compounds. 
They  can  be  determined  polarographically  by  using 

March,  1942 


as  a  base  solution  an  ammoniacal  solution  of 
cobaltous  chloride  in  ammonium  chloride,  as  sug¬ 
gested  by  Brdicka  (Coll.  Czech.  Chem.  Commun., 
1933,  5,  112,  148).  Very  complete  discussions  of 
the  method  have  been  published  by  Kolthoff  and 
Lingane  (Chem.  Rev.,  1939,  24,  1)  and  by  O.  H. 
Muller  (ibid.,  1939,  24,  95),  and  it  may  well  be 
that  other  uses  will  be  found  in  the  foodstuff  in¬ 
dustries  for  the  method  when  its  capabilities  are 
fully  recognised  by  foodstuff  chemists. 


The  Ditton  Apple  Dip 

A  simple  treatment  for  improving  the  keeping 
qualities  of  apples  of  certain  varieties  in  ordinary 
storage  gas  has  been  evolved  by  the  Department 
of  Scientific  and  Industrial  Research.  It  will  be 
marketed  as  the  “  Ditton  ”  apple  dip.  The  treat¬ 
ment  consists  of  dipping  the  fruit  in  a  liquid  that 
leaves  a  harmless  and  almost  invisible  film  on  the 
skin.  Two  varieties  found  to  respond  satisfac¬ 
torily  to  the  dip,  namely,  Bramley  Seedling  and 
Newton  Wonder,  will  keep  for  from  four  to  six 
weeks  longer  than  normal.  Wilting  and  bitter  pit 
were  reduced,  and  in  most  of  the  trials  rotting  and 
scald  were  also  reduced.  Dessert  apples  have  not 
responded  satisfactorily.  Treated  apples  will  be 
useful  in  commercial  growing  for  filling  the  gap 
between  the  finish  of  the  apples  in  unrefrigerated 
storage  and  the  opening  of  the  gas  stores. 

A  Rose  by  any  other  Name  .  .  . 

The  superior  attractions  of  canned  salmon,  sar¬ 
dines  and  herrings,  during  the  first  days  of  the 
introduction  of  points  rationing,  appeared  to  have 
restricted  the  sale  of  American  tinned  meats,  al¬ 
though  we  understand  that  they  have  now  estab¬ 
lished  their  popularity. 

We  wondered  whether  it  was  a  case  of  “  ’tis  but 
thy  name  that  is  my  enemy  ”.  The  names  are  cer¬ 
tainly  short  and  snappy,  but  do  not  suggest  any¬ 
thing  in  particular.  They  would  be  easy  to  re¬ 
member  if  there  were  not  so  many  of  them  of 
similar  sound — Spam,  Trem,  Tang,  etc.  Oliver 
Twist’s  memorable  request  might  be  useful  as  a 
slogan  for  “  Mor  ”,  but  we  were  not  impressed. 
Now  see  what  an  American  contemporary  says. 
Under  the  heading  ”  Spam  Hits  the  Pot  ”  The 
Conner  mentions  that  ”  in  1937  Hormel  brought 
out  Spam  and  hit  the  jackpot.  No  other  canned 
product  has  come  so  close  to  writing  food  history 
in  neon  lights  as  Spam  has  in  the  last  four  years 
.  .  .  the  product  was  not  launched  when  it  finally 
was  ready,  for  want  of  the  right  name.  When  it 
finally  was  named  it  simply  wrapped  up  and  ran 
away  with  a  market  that  almost  no  one  knew 
existed.  It  took  competitors  nearly  two  years  to 
tool  up  and  bring  out  rival  models  ”.  Perhaps  we 
are  wrong  about  the  name! 
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Food  Refrigeration 

A  Symposium 


Wartime  Refrigeration 

N  NORMAL  times  refrijieration  is  synonymous  with 
lcK)d  storajje  and  manufacture,  but  in  wartime  it  is 
also  serving*  in  many  other  almost  equally  important 
spheres,  and  it  can  truthfully  be  said  to  be  playing  a 
yital  part  in  the  present  struggle. 

At  the  outbreak  of  hostilities,  like  many  other  indus¬ 
tries,  refrigerating  machinery  manufacture  was  greatly 
affected,  and  for  a  while  the  outlook  was  very  obscure 
and  uncertain,  particularly  in  view  of  the  very 
apathetic  attitude  to  the  industry  of  the  Ministries. 
()ne  official  was  reported  as  saying,  “  We  won  the  last 
war  without  refrigeration  and  I  don’t  see  why  we 
shouldn’t  win  this  one  without  it.”  The  change¬ 
over  from  peace  to  war  conditions  was  therefore  very 
slow. 

Due,  almost  entirely  in  the  beginning,  to  the  energy 
and  enterprise  of  the  industry  itself  and  later  to  the 
very  help^ul  co-operation  of  the  Ministries — particularly 
the  .\ir  Ministry,  M.O.W.Ii.,  .M..’\.P.,  and  Emergency 
Services  Organisation  of  M..\.P. — refrigeration  was 
successfully  a|)plied  to  many  industrial  jirocesses, 
which  more  than  substantiated  claims  to  oflficial  recog¬ 
nition  as  a  vital  and  essential  industry  to  the  war  effort. 

Strangely  enough,  during  the  first  year  of  war  the 
food  preservation  side  of  refrigeration  usage  remained 
very  quiet  and  little  commercial  plant  was  installed  for 
this  purfKise,  desjiite  the  imperative  need  and  call  by 
the  -Ministry  of  Food  to  preserve  supfilies  and  avoid 
wa.stage.  During  this  jx'riod  the  industry  was  in  the 
main  engaged  with  industrial  applications,  particularly 
the  cold  storage  of  aluminium  alloys  after  heat  treat¬ 
ment,  to  retard  age  hardening. 

.After  Dunkirk,  when  invasion  became  a  possibility, 
and  with  the  tlevelopment  of  the  various  (lovernment 
schemes  of  emergency  hospitals,  ordnance  factories, 
works  canteens  and  communal  ftM'ding,  cold  storage  of 
foodstuffs  began  to  receive  somewhat  belated  attention, 
the  demand  being  in  the  main  for  multi-compartment 
installations  for  the  main  kitchens  with  service  tvpe 
refrigerators  in  the  dispersal  points.  During  the  second 
year  of  war  a  large  number  of  these  installations  have 
be<‘n  madt‘. 

Th<‘  jKissibility  of  invasion  brought  with  it  a  threat  to 
the  trans|X)rt  system,  and  on  account  of  this  and  air 
raids  it  became  obvious  that  dispersal  of  food  storage 
was  just  as  important  as  factory  dispersal  to  enable 
each  community  t)r  factory  to  become  as  far  as  jKJSsible 
self-contained  with  sufficient  food  storage  in  order  that 
the  community  be  fed  and  the  factory  kept  in  operation 
during  times  when  tr;mspt)rt  may  be  disorganisetl ;  also 
to  safeguard  against  the  enemy  ca|)tiiring  the  total  food 
supply  of  any  particular  area  in  one  fell  swoop.  Inci¬ 
dentally  this  scheme  has  also  safeguarded  against 
trans[)ort  breakdowns  and  delays  in  bad  w<*ather,  con¬ 
ditions  which  could  and  |)robably  would  have  meant 
serious  disturbance  of  food  supj)lies,  which,  in  turn, 
would  directly  affect  ])roductlon. 

With  the  introduction  of  more  and  larger  works  can¬ 
teens  the  demand  for  refrigeration  is  greatly  increased, 
but,  in  the  author’s  opinion,  a  very  unsatisfactory  con- 
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dition  in  connection  with  this  is  that,  whereas  the 
majority  of  the  people  responsible  for  the  installation 
of  cant«‘en  equipment  fully  appreciate  the  necessity  for 
the  refrigerator  being  given  careful  and  expert  con¬ 
sideration,  there  are  still  cases  arising  where  the  re¬ 
frigerators  do  not  receive  this  consideration,  with  the 
result  that  cold  rooms  are  sjmilietl  and  ordered  with 
the  design  temix'rature  unfavourable  to  the  produce 
.available  during  wartime.  In  prvicetime,  when  ample 
supplies  of  fresh  and  chilled  |)roduce  are  available,  tem¬ 
peratures  of  the  order  of  36°  F.  are  suitable,  but  at  the 
present  time,  when  meat  is  su|)plied  in  a  frozen  state, 
lower  tem|)eratures  are  necessary.  Furthermore,  due 
to  s|).'ice  restrictions,  service  type  refrigenitors  are  in¬ 
stalled  where  walk-in  type  would  give  more  efficient 
service.  Lastly,  refrigerator  capacities  are  out  of  pro¬ 
portion  with  the  size  of  the  kitchens,  forming  a  severe 
lx)ttle-neck  without  reserves  and  at  the  same  time  over¬ 
loading  the  refrigerator.  It  is  suggested  that  the  multi¬ 
chamber  type  cold  room  would  be  far  more  satisfactory 
at  the  present  time  as  it  would  enable  dairy  produce 
and  meat  to  be  segregated  and  stored  at  their  most 
suit.able  conditions,  avoiding  compromises  which  are 
suitable  for  neither. 

In  the  larger  factories  the  inclusion  of  a  freezer 
chamber,  capable  of  storing  frozen  produce  for  long 
|)eriods,  would  also  serve  a  very  useful  purjxise  in  the 
event  of  failure  of  supplies  due  to  any  of  the  conditions 
mentioned  above.  D.  E.  H.ALL. 

Self- Refrigerated  Meat  Shipment 

The  first  shipment  from  the  United  States  of  mild- 
cured  ‘‘  self-refrigerated  ”  meats — perishable  products 
in  ordinary  steamer  space  rather  than  in  customary 
refrigi'rated  chambers — reached  its  destination  in  good 
condition  after  many  days  at  sea. 

This  marks  an  important  development  in  the  ship¬ 
ment  of  meat  products.  .An  ingenious  method  which 
makes  such  shipments  possible  was  devised  by  resource¬ 
ful  technicians  in  the  meat-packing  industry  as  a 
means  of  increasing  the  flow  of  high-protein  food  to 
England,  as  desired  by  the  LInited  States  Government. 

The  construction  of  usual  refrigerated  chambers  of 
ste.amers  and  the  providing  of  refrigerating  nmehinery 
is  both  expensive  and  slow.  Usually  such  chambers  are 
heavily  insulated  with  cork  or  other  material. 

'  In  preparing  meats  for  shipment  in  non-refrigerated 
space  under  this  new  method  they  were  boxed  and  then 
frozen,  box  and  all,  to  extremely  low  temperatures  and 
quickly  placed  in  steamer  holds  which  had  been  es¬ 
pecially  prepared  to  receive  them.  Cold  from  the  meat 
forced  the  warm  air  out  of  the  holds.  Instead  of  the 
usual  insulation — expensive,  scarce  and  space-consum¬ 
ing — the  ship’s  bottom  and  sides  were  insulated  with 
lard,  which  also  had  been  boxed  and  frozen  at  below 
zero  temperature,  the  holds  being  sealed  by  placing  on 
top  of  the  boxed  meats  more  of  the  hard-frozen  lard. 
Each  box  contained  two  28-lb.  blocks  of  lard.  No  re¬ 
frigerating  machinery  was  employed  on  the  ship,  but 
special  methods  were  developed  in  connection  with  the 
placement  of  the  insulating  lard. 


Food  Manufacture 


Commenting,  Geo.  A.  Schmidt,  President  of  Stahl- 
Meyer,  Inc.,  New  York,  and  Chairman  of  the  Board 
cf  the  .American  Meat  Institute,  said:  “No  matter 
whether  or  not  refrigerator  ships  are  available,  the 
United  States  will  be  able  to  deliver  meat  to  England 
in  good  condition.  This  new  method  of  shipping  will 
ease  the  effects  of  any  shortage  of  refrigerated  space  or 
release  it  for  the  carrying  of  other  products  of  a  perish¬ 
able  nature.  This  new  method  of  shipping  meat  mav 
be  of  great  assistance  in  keeping  the  people  of  the 
United  Kingdom  well  supplied  with  meat. 

“  Nutritional  science  recognises  that  an  adequate  diet 
is  of  importance  in  maintaining  morale  and  stamina. 
One  of  the  most  important  constituents  of  such  a  diet 
is  a  plentiful  supply,  not  only  of  proteins,  but  also  B 
vitamins.  Pork,  which  made  up  the  shipment,  is  one 
of  the  richest  natural  sources  of  B  vitamins,  es|)eciall\ 
vitamin  B,,  so  necessary  for  good  nutrition  and  for 
best  growth  in  children.” 

Refrigerated  Stores  on  Board  Ship 

The  successful  storage  of  meat  is  not  a  simple 
matter.  Frozen  meat  and  chilled  meat  are  two  vc'rv 
different  things,  and  recent  developments  have  greatly 
altered  the  technique  of  storage.  Up  to  quite  recent 
years  nearly  all  our  chilled  meat — i.e.,  meat  which  has 
been  subjected  to  only  comparativ«'ly  slight  refrigera¬ 
tion  (between  28®  and  30®  F.) — came  from  the  .Argen¬ 
tine,  the  journey  being  sufficiently  short  to  make  this 
possible.  The  much  longer  transit  time  from  .Australia 
and  New  Zealand  made  it  necessary,  in  preventing 
deterioration,  to  freeze  the  meat  at  temperatures  be¬ 
tween  10®  and  15®  F.,  resulting  in  a  much  inferior 
quality  product.  .As  a  result  of  intensive  research  it 
has  been  found  that  chilled  meat  kept  under  an  atmo¬ 
sphere  containing  up  to  10  per  cent,  of  CO^  will  keep 
sweet  and  free  from  moulds  or  bacterial  growth  for 
much  longer  periods.  This  has  opened  up  a  vast 
avenue  of  trade  with  the  Antipodes,  with  the  result  that 
many  new  refrigerated  ships  have  been  built  solely  for 
this  trade. 

In  practice,  CO,  is  admitted  to  the  holds  from  steel 
cylinders  or  “  bottles  ”,  and  the  gases  in  the  hold  are 
then  sampled  and  analysed.  It  is  important  that  the 
concentration  does  not  get  excessive,  as  the  app«'arance 
of  the  chilled  meat  would  be  affected,  causing  market 
complaint  and  reduction  in  prices.  CO,  indicating 
equipment  has  been  fitted  to  ships  in  the  Clan  Line,  the 
Commonwealth  and  Dominions  Line  (fourteen  ships) 
and  the  Blue  Star  Line.  Multiple  headers  are  used  to 
sample  from  the  various  holds,  and  a  high-vacuum 
pump  is  used  to  draw  the  gas  through  the  long  lengths 
of  piping  to  the  machine-room. 

Temperature  is  supervised  by  means  of  electrical  dis¬ 
tance  thermometers.  Press-button  switchboards  and 
temperature  indicators  are  used  in  conjunction  with 
ti  ipod  and  bracket  thermometers,  in  addition  to  special 
skewer-type,  inserted  actually  into  the  carcase  of  the 
chilled  meat. 

Comparatively  recently  there  has  been  a  move  to¬ 
wards  even  more  exact  temperature  control  in  meat 
holds,  following  recommendations  from  the  Low  Tem¬ 
perature  Research  Station  at  Cambridge.  .As  a  result 
there  has  been  developed  a  “  Null  Point  ”  Indicator. 
The  usual  AA’heatstone’s  Bridge  is  used  with  a  slide 
wire,  and,  by  enifiloying  the  “  three-wire  "  method  of 
connecting  the  bridge  and  galvanometer  to  the  ther¬ 
mometer  element,  readings  may  quite  easily  be  ob- 


“  Null  ”  Temperature  Indicator  and  1 6-way 
Selector  Switch. 

{Elliott  Brothers  {London)  Limited.) 


tained  with  the  required  exactitude.  In  the  three-wire 
method,  one  lead  from  the  galvanometer  is  taken  right 
up  to  one  terminal  of  the  thermometer  element,  thus 
ensuring  that  the  bridge  connecting  wires  from  the 
element  are  locatetl  one  in  each  arm  of  the  bridge. 
.Any  change,  therefore,  in  resistance  of  the  leads  due  to 
changing  temperature  will  intluence  both  arms  alike 
and  will  not  affect  the  true  reading.  Further,  as  no 
current  is  flowing  in  the  galvanometer  circuit  at  the 
moment  of  balance  when  the  reading  is  taken,  the 
possibilities  of  accurate  measurement  are  greatly  in¬ 
creased. 

The  provision  spaces  in  most  of  the  passenger-carry¬ 
ing  steamships  are  similarly  fitted  with  electrical  dis¬ 
tance  thermometers. 

Thermometers  are  also  used  for  checking  the  tem¬ 
peratures  in  the  chilled  holds  of  fish  trawlers,  and  it  is 
of  interest  to  note  that  there, have  been  produced  sp«H'ial 
thermometers  so  small  that  they  can  be  inserted  into 
the  actual  fish  to  ensure  accuracy  of  supervision. 

'I'wo-Stage  Ammonia  Compressors 

In  rases  where  the  pressure  and  temperature  in  the 
low  pressure  side  of  a  refrigerating  plant  are  low  or  the 
temperature  of  the  water  available  for  condenser  cool¬ 
ing  is  high,  the  adoption  of  compression  in  two  stages 
merits  serious  consideration.  For  instance,  with  a 
suction  temperature  of  minus  25°  F.  and  with  cooling 
water  at  an  average  temperature,  the  ammonia  gas  has 


March,  1942 


53 


to  be  compressed  to  about  one-twelfth  of  its  orifiinal 
volume,  with  the  result  that,  in  a  single-stage  com¬ 
pressor  : 

(a)  The  volume  of  gas  actually  delivered  by  a  com¬ 
pressor  of  a  given  size  is  very  considerably  less  than 
when  less  extreme  conditions  require  a  reduction  in 
volume  to,  say,  one-fifth  or  one-sixth. 

This  is  due  to  the  re-expansion  of  the  gas  in  the  clear¬ 
ance  space. 

(h)  Inter-cooling,  which  is  possible  with  a  two-stage 
compressor,  cannot  be  employed  to  prevent  excessive 
cylinder  temperatures,  with  the  resultant  danger  of  car¬ 
bonisation  of  lubricating  oil  and  mechanical  troubles. 

(c)  Liquid  injection  at  the  compressor  inlet,  or  the 
very  wet  compression,  often  employed  to  prevent  such 
over-heating,  only  serves  to  increase  the  loss  of  effective 
capacity  already  resulting  from  the  abnormal  ratio  of 
compression,  and  also  adds  the  risk  of  damage  to  the 
compressor  by  liquid  hammer. 

By  using  two  stages,  the  ratio  of  compression  in  each 
stage  would  be  reduced,  in  the  case  mentioned,  to  about 
i-3i.  the  actual  output  increased  by  about  15  per  cent., 
and  the  troubles  due  to  heating  entirely  avoided. 

A  number  of  two-stage  compressors  for  refrigerating 
and  converted  existing  machines  have  been  supplied  by 
Peter  Brotherhood,  Ltd.,  with  satisfactory  results. 

Automatic  Control  of  Refrigerating  Plant 

.■\utomatic  control  is  applied  to  refrigerating  and  cold 
storage  plant  to  fulfil  three  functions — first,  and  of 
primary  imfxjrtance,  to  maintain  the  desired  conditions 
in  the  storage  space ;  second,  to  govern  the  running 
time  of  the  plant  in  the  interest  of  economy  ;  and  third. 


to  safeguard  the  equipment  in  the  event  of  abnormal 
conditions  developing.  All  three  functions  are  closely 
inter-related,  and  in  large  installations  call  for  a  fairly 
complex  control  system  with  a  large  amount  of  auto¬ 
matic  apparatus. 

The  illustration  shows  a  large  automatic  control 
panel  supplied  by  The  British  Thermostat  Co.,  Ltd., 
.Sunbury-on-Thames,  who,  in  addition  to  manufacturing 
individual  pieces  of  control  equipment  such  as  thermo¬ 
stats,  pressure  controls,  expansion  valves,  etc.,  under¬ 
take  to  prepare  complete  schemes  for  the  automatic 
control  of  installations  of  any  magnitude  and  to  supply 
all  the  necessary  control  apparatus  mounted  upon  a 
j)anel  together  with  the  requisite  electrical  switch  gear. 

The  panel  controls  a  large  cold  store  and  provides 
complete  automatic  control  and  full  protection,  with 
alternative  manual  control  for  an  Installation  com- 
f)rising  two  ammonia  compressors,  three  evaporators, 
three  cold  room  fans  and  two  brine  tanks. 

The  automatic  controls  are  standard  “  Teddington 
instruments  and  include  a  two-circuit  thermostat  in 
each  cold  room,  a  solenoid  ammonia  valve  for  each 
evaj)orator,  a  motorised  valve  controlling  the  flow  of 
cooling  water,  a  safety  switch  to  shut  down  the  plant  in 
the  event  of  water  failure,  and  an  excess  pressure  cut¬ 
out  which  also  shuts  down  the  plant  in  the  event  of 
abnormal  pressure  being  developed  on  the  high  pressure 
side  of  the  compressor  plant. 

These  controls  operate  the  necessary  contactor  and 
starter  gt'ar  for  the  compressor,  fan  and  pump  motors, 
and  the  whole  of  the  switch  gear  is  mounted  on  the 
panel  together  with  the  alternative  hand  control 
switches. 

Refrigeration  Control  in  Works  Canteen 

An  installation  in  a  large  works  canteen,  the  capacity 
of  which  is  3,000  meals  per  sitting,  comprises  four  de¬ 
partments  with  separate  automatic  refrigeration  con¬ 
trol.  The  departments  are  known  as  the  freezer  room, 
the  chiller  room,  the  provision  room  and  the  cellar, 
tht'ir  total  capacity  amounting  to  no  less  than  4,000 
cubic  feet.  Each  serves  a  different  purpose. 

The  freezer  room,  of  560  cubic  feet,  is  designed  to 
accommodate  frozen  meat,  and  by  means  of  a  con¬ 
densing  unit  rated  at  i  h.p.  its  temperature  can  be 
confined  to  between  28°  and  30°  F.  for  long  periods 
with  little  cost  for  current. 

The  chiller  room  is  50  per  cent,  larger  than  the 
freezer  room,  its  capacity  being  840  cubic  feet.  Main¬ 
tained  at  a  temperature  of  34°  to  36°  F.  it  serves  for 
tf^e  storage  of  chilled  meats  available  for  immediate 
use  in  the  canteen  kitchens. 

The  f)rovision  room  is  set  aside  for  stocks  of  food¬ 
stuffs  that  need  to  be  preserved  at  a  definite  tempera¬ 
ture  to  ensure  the  retention  of  their  freshness  and 
nutritive  values — butter,  milk,  ham,  salads,  etc., 
figuring  in  this  category.  To  this  end  the  refrigerating 
unit  is  set  to  keep  the  temperature  within  the  limits  of 
40°  to  44°  F.  The  capacity  of  the  room  is  600  cubic 
feet. 

The  cellar  is  as  large  as  all  the  other  rooms  combined, 
its  capacity  totalling  2,000  cubic  feet.  Temperature  is 
restricted  to  the  region  of  44°  to  48°  F.  Tinned  goods, 
vegetables,  fruit  and  cereals  are  stocked  in  this  cellar. 

The  four  rooms  comprising  this  installation  were 
specially  constructed  to  prevent  air  leakage  and  its 
consequent  effect  on  temperature  maintenance,  and 
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they  are  lined  in  accordance  with  modern  hygienic 
principles.  The  rooms  are  equipped  with  fans  for  in¬ 
ternal  air  circulation,  and  with  bulkhead  lighting  fit¬ 
tings,  in  addition  to  the  refrigeration  units — supplied 
by  Messrs.  Coldair,  Ltd^  The  units  referred  to  are  of 
the  twin  cylinder  condensing  type,  from  a  standard 
range ;  three  of  them  are  i  h.p.  size  and  the  fourth  3  h.p. 

Fruit  Stores 

Probably  the  most  far-reaching  of  the  remarkable 
developments  which  have  taken  place  during  recent 
years  in  the  storage  and  preservation  of  foodstuffs  has 
been  the  discovery  of  the  beneficent  results  of  an  atmo¬ 
sphere  of  COj  in  retarding  the  ripening  of  fruit. 

It  is  necessary  to  recognise  the  fact  that  all  fruits  are 
living  organisms.  An  apple  respires  throughout  its  life, 
absorbing  oxygen  from  the  atmosphere  and  giving  out 
carbon  dioxide  and  water  vapour.  Ripening  can  be  re¬ 
tarded  and  the  life  of  the  apple  prolonged  aher  removal 
from  the  tree  either  by  storing  at  a  low  temperature  or 
by  storing  in  an  atmosphere  deficient  in  oxygen  and 
containing  a  considerable  quantity  of  CO,.  Cold 
storage  alone  has  achieved  a  considerable  measure  of 
success,  and  nothing  further  is  needed  for  certain  varie¬ 
ties  of  apples.  There  are,  however,  numerous  varieties 
which  cannot  be  held  in  ordinary  cold  storage  for  the 
necessary  period  of  time  unless  a  temperature  lower 
than  37°  F.  is  maintained  in  the  store.  This  tempera¬ 
ture,  unfortunately,  is  so  low  as  to  cause  damage  to 
the  tissues  of  these  more  sensitive  varieties,  and  the 
fruit  collapses  very  soon  after  removal  from  the  store. 
No  damage  occurs  at  higher  temperatures,  but  the  time 
during  which  storage  is  possible  is  too  short  for  market 
requirements.  The  atmosphere,  consisting  of  79  per 
cent,  nitrogen  and  21  per  cent,  oxygen,  if  apples 
such  as  Bramley  Seedlings  are  kept  in  a  gastight 
store  and  are  allowed  to  convert  about  half  the  oxygen 
present  into  CO,,  they  can  be  kept  at  a  temperature  of 
41“  F.  for  as  long  as  twelve  months  in  perfectly  sound 
condition.  The  proportion  of  CO,  has  to  be  carefully 
regulated  to  avoid  “  brown  heart  The  most  recent 
developments  go  even  further  by  the  independent  ad¬ 
justment  of  the  constituents  of  the  atmosphere  in  the 
store — i.e.,  CO„  oxygen  and  nitrogen.  Suitable  indi¬ 
cating  instruments  for  measuring  the  percentage  of 
both  CO  and  oxygen  are  available. 

The  illustration  shows  the  complete  equipment  for 
fruit  farms.  It  forms  a  complete  indicating  outfit  with 
all  interconnections,  both  gas  and  electrical,  already- 
made.  It  is  usual  for  the  sampling  pipes  for  the 
various  gas  stores  to  be  brought  to  a  common  header 
fitted  with  cocks  so  that  a  sample  can  be  drawn  from 
any  particular  store  at  will.  Where  a  large  number  of 
stores  are  to  be  dealt  with  and  where  the  pipelines  are 
of  considerable  length,  it  is  necessary  for  speed  of 
operation  to  clear  the  pipe  of  gas  quickly  so  that  the 
new  sample  may  reach  the  analysing  unit  with  as  little 
delay  as  possible.  This  is  done  by  using  two  aspirators, 
one  for  drawing  the  sample  through  the  instrument, 
and  the  other,  called  the  pumping  aspirator,  which  is 
much  more  powerful  and  is  capable  of  clearing  a  line 
of  pipe  in  a  few  seconds.  In  practice  it  is  usual  by- 
means  of  a  double  header  and  cocks  to  draw  gas  into 
each  pipeline  in  turn  with  first  the  pumping  aspirator 
and  then  the  sampling  aspirator. 

With  fewer  and  smaller  stores  it  is  not  necessary  to 
have  the  pumping  aspirator. 
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Vertical  Ammonia  Type  CorapresHors 

The  predominating  type  of  “  Udec  ”  Compressor  in 
the  illustration  is  the  vertical  ammonia  tyj)e  made  in  a 
wide  range  of  capacities.  These  compressors  are  totally 
enclosed,  single-acting,  uniflow  type,  designed  to  meet 
present-day  requirements  for  compressors  which  can  be 
operated  on  the  highly  efficient  dry-compression  system. 

A  unique  feature  of  “  Udec  ”  machines  is  the  rotary 
crank-shaft  gland  of  the  packless  type  working  in  oil 
circulated  under  a  pressure  above  that  of  the  crank¬ 
case,  providing  a  positive  seal  and,  under  working  con¬ 
ditions,  requires  no  adjustment.  All  bearings  and 
working  parts  are  continuously  supplied  with  filtered 
oil  under  pressure  through  a  positive-acting  valveless 
submerged  gear-pump  in  the  bottom  of  the  crankcase. 
All  •  stop  valves  have  renewable  seats  of  the  double- 
seated  type,  allowing  glands  to  be  repacked  whilst 
valves  are  under  pressure. 

All  main  valves  and  gauges,  etc.,  are  conveniently 
arranged  at  one  end  of  machine  in  a  compact  and  con¬ 
venient  method  for  easy  operation. 
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Ozoniser  for  Small  Cold  Storage  Chambers 

Of  recent  years  ozone  has  been  extensively  used  in 
many  directions,  such  as  the  sterilisation  of  drinking 
water  and  water  in  swimming-baths,  deodorising  of 
sewage  works,  abattoirs,  etc.,  and  in  air  conditioning 
and  purification  for  hospitals  and  theatres.  A  further 
field  in  which  ozone  has  proved  to  be  extremely  bene¬ 
ficial  is  in  connection  with  cold-storage  chambers, 
either  on  board  ship  or  on  land. 

Ozone,  owing  to  its  remarkable  oxidising  properties, 
will  effect  complete  deodorisation  of  cold-storage 
chambers  and  maintain  the  air  in  a  fresh  condition, 
thus  enabling  different  types  of  food  to  be  stored  in  the 
same  place  without  fear  of  the  one  article  contaminat¬ 
ing  the  other.  It  has  also  been  proved  that,  with  the 
addition  of  ozone  to  the  atmosphere  of  a  cold-storage 
chamber,  foods  can  be  maintained  in  better  condition 
and  for  longer  periods. 

Ozone  is  produced  commercially  by  subjecting  the 
oxygen  in  the  atmos|)here  to  a  high-voltage  silent 
electrical  discharge  between  two  electrodes  and  a 
special  di-electric.  It  is  only  necessary  to  connect  an 
ozone  generator  to  an  .\.C.  light  point,  and  the  trans¬ 
former  supplied  with  the  apparatus  steps  up  the  voltage 
to  the  required  |)otential. 

The  manufacturers  of  the  “  .S.A.”  Ozonisers,  Bruce 
H.  .Auld  and  Co.,  I.td.  (branch  of  the  Vi.sco  Engineer¬ 
ing  Co.,  Ltd.),  have  recently  introduced  a  comp.ict 
portable  model  for  use  in  small  cold-storage  chambers 
which  should  have  a  very  wide  field  of  usefulness.  This 
unit,  which  is  suitable  for  the  average  small  cold- 
storage  chamber,  is  enclosed  in  a  stoved  enamelled 
steel  case,  and  is  of  very  robust  construction.  The 
current  consum|)tion  is  extremely  low,  the  maximum 
for  the  type  illustrated  being  lo  watts.  A  unit  of  this 
type  will  be  suitable  for  dealing  effectively  with  a  1*0001 
of  500  cubic  feet  capacity. 

Other  types  are  manufactured  for  dealing  with  large 
cold  stores ;  these  can  be  either  of  the  jMirtable  or  fixed 
type,  according  to  requirements. 


Australia  Official  Handbook 

In  answer  to  the  ever-increasing  flow  of  enquiries 
from  overseas  concerning  the  continent  of  .Xustralia,  its 
resources  and  its  people,  the  .Australian  National  Pub¬ 
licity  .\ssociatit)n  has  issued  this  oflicial  handbook.  .Al¬ 
though  not  clainu'd  to  lie  a  complete  survey,  within  its 
pages  will  lx*  found  a  sufliciently  comprehensive  story 
to  indicate  the  remarkable  progress  made  in  little  more 
than  150  years  of  white  settlement,  and  to  suggest  an 
infinitely  greater  future. 

Replete  with  coloured  maps  and  photographs  com- 
|)rising  many  phases  of  .Australian  life  and  activity — 
from  wonderful  landscapes  and  weird  fauna  to  muni¬ 
tion  making  and  shipbuilding,  the  handbook  is  «‘xcel- 
lently  set  out  for  easy  reference.  Geografihy,  history, 
government,  social  conditions,  culture,  land  .settlement, 
manufacturing  industries  and  many  other  subjects  are 
adequately  treated. 

In  the  direction  of  food  production,  the  factories  are 
occupied  not  only  in  jiroducing  goods  for  home  con- 
sum|)tion  but  for  the  export  market.  The  latter  group 
includes  factories  annually  |)roducing  butter,  cheese 
and  condensed  milk  valued  at  ;^33, 000,000 ;  jam  and 
fruit  preserves  valued  at  ;£r7,23o,(KX) ;  flour  valued  .at 
nearly  ;£'i3,(kx),(kx)  ;  confectionery  valued  at  I(X),(kx)  ; 
and  sugar  valued  at  ;^i2,2oo,(xio. 

.A  useful  .Appendix  gives  details  of  travel  services  to 
and  within  .Australia. 


Must  Disclose  Scrap  Metal 

I'HE  -Minister  of  Works  has  been  given  powers,  under 
a  new  Defence  Regulation,  to  make  an  Order  calling 
upon  owners  and  occupiers  of  specified  categories  of 
premises  to  disclose  any  metal  suitable  for  scrap  which 
is  on  those  ()remises  at  a  specified  date. 

.\n  Order  is  now  being  drafted  which  will  provide  for 
compulsory  returns  to  be  made  of  all  disused  machinery, 
I)lant  and  other  typ<*s  of  unwanted  metal.  The  terms 
of  the  Order  will  necessarily  be  widely  drawn,  but  the 
■Minister  wishes  to  make  it  clear  th.At  there  is  no  inten¬ 
tion  to  take  for  scraj)  valuable  machinery  and  plant 
which  must  b«‘  preserved  for  use  after  the  war. 

In  |)articular,  m.achinery  and  plant  belonging  to 
firms  that  have  closed  down  under  concentration 
schemes  approved  by  the  Board  of  Trade  will  not  be 
requisitioned,  nor  will  a  return  from  these  firms  be 
requested. 

‘*Food  Manufacture”  1941  Index 

.\s  it  will  not  be  |)ossible  to  bind  the  January  and 
I'ebruary  numbers  of  Foon  M.wi'F.actiirf.  with  the  rest 
of  the  1042  volume  owing  to  the  change  of  size  starting 
with  the  March  number,  the  index  for  1041  will  include 
the  January  and  February  numbtTs.  It  is  suggested 
that  those  who  wish  to  bind  Food  M.wi'F.U'ti'RE  will 
include  these  numbers  in  the  1941  volume. 

By  reason  of  the  inclusion  of  the  first  two  1042 
numbers  in  the  1041  index,  its  preparation  has  been  de¬ 
layed  a  little,  but  it  will  soon  be  ready,  and  co|)ies  will 
Ix'  available  to  subscribers  on  receipt  of  a  stamped 
addressed  ('nvelo|)e,  |)referably  of  a  size  which  will  per¬ 
mit  of  the  index  to  be  sent  without  folding. 
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Canning  and  the  Far  Eastern  Situation 


SPECIALLY  CONTRIBUTED. 


The  entry  of  Jnp.'in  into  the  war  and  the  unfor¬ 
tunate,  if  only  temporary,  loss  of  the  Malayan  tin 
supply  is  likely  to  have  far-rearhing  effects  on  the 
British  canning  industry.  The  fact  that  trouble  in  the 
Far  East  has  been  more  or  less  expected  for  some  time 
past,  together  with  the  universally  acknowledged  im¬ 
portance  of  canned  foods  as  a  strategic  weapon,  en¬ 
courage  the  hope  that  the  Ministry  concerned  with 
ensuring  our  wants  of  tin  has  useful  quantities  of  the 
metal  in  this  country.  It  is  true  to  say  that  the  fate  of 
our  canning  industry  between  now  and  the  end  of  the 
war  may  depend  very  largely  on  the  size  of  these  stocks. 
But  be  they  large  or  small,  it  is  essential  in  the 
national  interest  that  they  be  used  with  utmost  care,  and 
economies  of  a  kind  never  even  dreamed  of  in  times  of 
peace  may  now  be  forced  upon  us.  How  may  such 
economies  be  effected? 

The  Function  of  Tin 

Tin  performs  two  primary  functions  in  the  container 
for  canned  foods,  the  first  and  more  obvious  one  being 
that  of  protection.  The  tin  coating  is  not  absolutely 
continuous,  and  bare  spots  of  iron  can  readily  be 
demonstrated  by  the  ferricyanide  test  on  the  most  per¬ 
fect-looking  of  specimens.  To  these  inherent  defects 
must  be  added  the  numerous  chafings  and  breaks  in  the 
tin  film,  caused  by  handling  during  the  period  in  which 
the  sheets  are  being  transported  to  the  can-maker,  cut 
up,  made  into  cans,  filled,  sealed  and  processed.  B\ 
reversing  the  polarity  of  the  iron  with  respect  to  itself, 
the  tin  prevents,  or  at  any  rate  retards  for  a  long  time, 
the  much  more  vulnerable  iron  from  being  attacked, 
and  hence  protects  the  product  from  spoilage  and  the 
exterior  of  the  ran  from  rusting. 

The  second  and  perhaps  not  quite  so  well-known 
function  is  that  of  an  indispensable  aid  in  the  produc¬ 
tion  of  satisfactorily  soldered  side  seams.  .Application 
of  solder  to  plain  iron  or  steel  surfaces  is  by  no  means 
an  easy  matter.  In  order  to  make  a  good  joint  it  is 
usual  to  flux  thoroughly  with  zinc  chloride  and  hydro¬ 
chloric  acid,  apply  a  coating  of  fairly  pure  tin,  then 
solder  in  the  usual  way.  In  other  words,  the  tinsmith 
first  converts  a  small  area  of  his  plain  iron  surface 
into  tinplate. 

Possible  Economies 

For  many  years,  both  in  this  country  and  America, 
I '5  lbs.  tin  per  basic  box  (equivalent  to  about  12  mgms. 
per  square  inch  of  surface)  has  been  the  recognised 
standard  for  tinplate  of  the  quality  employed  in  the 
canning  industry.  The  first  question  which  prompts 
itself  when  economies  are  being  considered  is  :  By  how 
much  can  this  amount  be  reduced? 

An  interesting  comment  on  the  question  was  made  b\ 
a  contributor  to  E'oon  Mani  facti  rk  as  recently  as 
December  last  (p.  275).  Referring  to  the  efforts  made 
in  .America  to  economise  in  the  use  of  tin,  the  writer 
says  :  “  This  has  led  to  the  use  of  a  thinner  tin  coating 
on  tinplate,  and  1-35  lbs.  per  basic  box  is  now  exten- 
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sively  u.sed  in  place  of  1-5  lbs.  The  thinner  coating  has 
not  simplified  the  can-maker’s  problems,  particularly 
in  the  soldering  of  the  side  seams,  nor  is  it  clear  how 
far  the  thinner  coating  may  affect  the  keeping  qualities 
of  certain  packs.” 

While  the  weight  of  tin  in  any  given  box  of  tinplate 
may  be  near  enough  to  1-5  lbs.  basis,  the  film  itself 
may  vary  by  as  much  as  20  per  cent,  from  sheet  to 
sheet,  or  even  in  different  parts  of  the  same  sheet.  It 
is  doubtful  whether  anyone  has  ever  proved  that  this 
variatU)n  is  reflected  in  the  soldering  operation.  The 
writer  quoted  above  does  seem  to  imply  that  a  reduc¬ 
tion  of  10  per  cent,  in  the  tin  content  makes  soldering 
more  difficult  and  the  result  more  uncertain.  One  can¬ 
not  help  wondering  whether  any  real  evidence  in  sup¬ 
port  of  this  statement  is  forthcoming.  Certainly  the 
task  of  obtaining  such  evidence  is  attended  by  almost 
insuperable  difficulties.  Visual  inspection  of  empty 
cans  as  they  come  from  the  plant  is  likely  to  be  mis¬ 
leading  rather  than  helpful,  partly  because  such  a  very 
small  proportion  of  the  total  output  can  be  examined  in 
this  way,  and  partly  because  even  the  most  practised 
eye  can  only  detect  relatively  gross  defects.  The  real 
test  is  a  statistical  one.  It  would  require  a  detailed 
examination  of  all  blown  cans  made  from  the  tinplate 
over  a  fairly  long  period,  and  a  computation  of  the 
percentage  of  spoilage  due  to  faulty  soldering  compared 
with  similar  data  for  cans  made  with  the  heavier  tin 
coating. 

L'ntinned  Steelplate 

Relatively  speaking,  a  saving  of  10  per  cent,  of  tin  is 
neither  here  nor  there,  and  would  simply  have  the  effect 
of  making  each  year’s  allocation  of  tin  for  tinplate  last 
about  thirteen  months.  To  be  of  any  real  value  in  the 
present  situation  something  far  more  drastic  must  b*‘ 
considered.  Well,  the  most  drastic  step  that  can  be 
taken  is  that  of  dispensing  with  the  tin  coating  entirely. 
Can  It  be  done?  .A  hint  to  the  effect  that  the  answer 
may  soon  be  ‘‘  Yes  ”  is  to  be  found  in  last  November’s 
issue  of  Foot)  Mani  facti  re  (p.  265),  where  the  satis¬ 
factory  development  of  a  new  process  for  making  corro¬ 
sion-resisting  steel  is  rejK)rted.  This  is  very  encourag¬ 
ing,  and  further  news  will  be  awaited  eagerly ;  but  until 
such  steel  is  available  in  quantity  the  question  must  be 
answered  in  relation  not  only  to  the  materials  and 
equipment  at  hand,  but  to  the  product  going  into  the 
cans. 

.Any  plan  envisaging  untinned  plate  must  have  due 
regard  to  two  important  factors — namely,  (i)  cans  made 
of  such  plate  must  be  lacquered  inside  and  out  to  pre¬ 
vent  spoilage  and  corrosion ;  (2)  existing  high-speed 
body-forming  machines  will  not  solder  untinned  plate. 
This  does  not  rule  out  tinless  plate  entirely.  The 
lacquering  |)resents  no  real  difficulties,  and,  provided 
the  o[)eration  is  fM'rformed  after  the  cans  are  made, 
complete  and  adequate  protection  is  secured.  The  kind 
of  lacquer  is  obviously  a  matter  of  some  moment  here, 
but  lacquers  which  will  stan«l  up  to  all  ordinary  con¬ 
ditions  of  retorting  when  applied  to  untinned  plate  have 
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been  available  for  some  years.  The  soldering  of  the 
side  seam  is  a  much  tougher  proposition  which  has  not 
yet  been  satisfactorily  solved,  as  far  as  is  known  to  the 
author.  It  would  not  be  surprising  if  the  present  crisis 
provided  the  necessary’  stimulus  to  those  engaged  on 
the  problem. 

In  the  event  of  untinned  plate  proving  recalcitrant, 
and  bearing  in  mind  what  has  been  said  about  the 
advisability  of  suitable  lacquers,  it  remains  to  determine 
the  absolute  minimum  of  tin  which,  when  applied  as  a 
coating,  will  enable  can-makers  to  produce  satisfactory 
cans  in  existing  plant,  without  reduction  in  speed.  Who 
knows  but  that  a  reduction  to  0-5  lb.  tin  per  basic  box 
might  not  be  achieved,  and  the  potential  value  of  our 
allocations  thereby  increased  threefold? 

Possible  Economies  in  the  Use  of  Cans 

For  the  purpose  of  this  discussion  it  is  proposed  to 
divide  commodities  normally  packed  in  tinplate  con¬ 
tainers  into  three  groups.  These  are  : 

(1)  Dry  products  such  as  cocoa,  cereals,  milk  powder, 
coffee,  biscuits,  etc. 

(2)  Fruit. 

(3)  Meat  products,  including  soups,  fish  and  vege¬ 
tables,  milk. 

Manufacturers  of  the  first  group  of  products  have 
been  obliged  for  some  time  to  find  containers  of 
materials  other  than  tinplate  for  their  products.  Many 
have  found  temporary  relief  in  paper  or  cardboard 
cartons,  but  if  the  present  salvage  drive  is  any  indica¬ 
tion  of  our  resources,  it  would  appear  that  paper  is  in 
even  greater  relative  demand  than  iron  and  steel. 
Moreover,  his  commitments  in  relation  to  his  rations 
of  raw  materials  are  such  that  the  carton-maker  is 
reluctant  to  accept  new  business. 

There  would  appear  to  be  no  reason  why  dry  products 
such  as  those  included  in  this  group  could  not  be 
packed  in  lacquered,  untinned,  iron  containers.  The 
difficulty  of  the  side  seam  does  not  arise,  as  it  is  not 
soldered,  and  lacquer  could  be  applied  to  the  original 
plates,  as  post-lacquering  would  be  unnecessary.  Such 
a  policy  would  mean  that  the  consumer  would  again 
receive  his  cocoa  or  “  night-cap  ”  in  the  familiar 
“  tin  ” ;  the  manufacturer  could  revert  to  his  pre-war 
set-ups,  for  which  he  was,  and  probably  still  is,  ade¬ 
quately  equipped.  And  the  empty  container  would  still 
become  scrap  metal  in  the  end,  but  without  waste  of 
precious  tin  or  the  complication  of  de-tinning. 

Canned  Fruits 

The  second  group — canned  fruits — appears  to  offer 
greatest  scope  for  saving  both  in  tin  and  iron.  The 
simplest  and  in  many  ways,  from  a  national  point  of 
view,  the  most  economical  action  would  be  to  convert 
much  more  fruit  into  jam.  It  will  probably  be  argued 
that  a  certain  amount  of  fruit  preserved  in  light  syrup 
is  justified  as  a  means  of  adding  variety  to  our  already 
restricted  diet ;  let  this  point  be  granted. 

The  fact  that  fruit  is  an  acid  product  obviates  the 
necessity  for  sterilising  temperatures  in  excess  of  about 
iqo®  F.  Even  the  heat-resisting  spores  of  Bysso- 
chlamus  fulva  are  killed  with  certainty  at  this  point  if 
the  precautions  worked  out  at  the  Campden  Research 
Station  are  taken.  This  prompts  the  suggestion  that 
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during  the  present  emergency  cans  for  fruit  might  be 
replaced  either  entirely  or  in  part  by  jam  jars. 

In  view  of  the  difficulties  they  experienced  in  obtain¬ 
ing  jars  for  the  1941  season’s  pack,  the  reaction  of  the 
jam  manufacturers  to  such  a  suggestion  can  well  be 
imagined.  But  this  is  war,  and  drastic  action  is  called 
for.  The  suggestion  would  require  quite  minor  changes 
in  technique  on  the  part  of  the  canner ;  it  would  require 
nothing  new  or  revolutionary  in  closures,  because  there 
are  plenty  of  excellent  ones  already  on  the  market;  the 
new  pack  would  at  least  equal  the  old  in  appearance ; 
the  jar,  when  empty,  could  be  re-used  ;  most  important, 
large  quantities  of  tinplate  and  lacquer  would  be  saved. 

Jam  Manufacturers*  Requirement 

It  remains  to  satisfy  the  jam  manufacturers’  require¬ 
ments  of  jars  for  the  approaching  season.  Where  will 
they  come  from?  Some  part  of  the  total  number  re¬ 
quired  will  already  have  been  made  by  the  jar-maker 
during  the  close  season,  and  there  is  still  four  months 
left  in  which  more  can  be  made  before  they  are  re¬ 
quired  in  large  numbers.  For  the  majority,  however, 
it  is  suggested  that  the  fruit  preserver  should  go  to  the 
housewife,  who  is  brought  into  this  scheme  of  things 
with  some  reluctance  on  the  author’s  part.  But  look 
at  it  this  way  :  Every  day  throughout  the  length  and 
breadth  of  Great  Britain  millions  of  milk  bottles  full  of 
milk  are  delivered  to  millions  of  doorsteps.  Every 
night  these  same  milk  bottles,  empty  and  usually 
washed,  are  put  out  for  the  milkman  to  collect.  The 
task  is  as  much  a  part  of  the  nightly  ritual  as  is  taking 
the  dog  for  a  walk.  It  may  be  suggested  that  the 
housewife  has  been  gradually  educated  up  to  this  over 
a  period  of  years,  so  let  be  recalled  a  more  recent  order 
prohibiting  shopkeepers  from  wrapping  bread  sold  over 
the  counter.  The  housewife  responded  instantly  to  this 
measure  by  taking  wrapping  material  with  her  when 
she  went  shopping.  Similarly,  she  would  respond  with 
empty  jam  jars  if  she  were  asked  in  a  way  which  leaves 
no  doubt  in  her  mind  as  to  the  necessity  of  the  measure. 
As  an  extreme  measure  an  order  could  be  made  whereby 
a  consumer  would  only  receive  full  jars  in  exchange  for 
a  corresponding  number  of  empties ;  but  such  a  course 
need  never  be  necessary.  One  word  about  collecting. 
Local  authorities  and  second-hand  bottle  merchants 
would  help  if  requested,  but,  properly  organised  by  the 
manufacturer,  large  supplies  could  be  obtained  through 
the  medium  of  schools.  Boy  Scouts  and  other  voluntary 
organisations.  Success,  however,  demands  immediate 
action. 

Canned  Meats  and  Vegetables 

The  third  group,  comprising  canned  meat  and  vege¬ 
tables,  appears  to  offer  least  opportunity.  In  general 
these  products  are  neutral  in  reaction,  require  tempera¬ 
tures  above  that  of  boiling  water  for  sterilisation,  and 
might  prove  a  potential  source  of  danger.  Any  changes 
in  the  containers  for  these  products  could  only  be  justi¬ 
fied  on  the  basis  of  irrefutable  experimental  evidence. 
The  question  is  :  Has  such  evidence  been  obtained?  If 
not,  the  most  that  can  be  hoped  for  is  economies  in 
other  directions  sufficient  to  enable  the  members  of  this 
group  to  remain  unaffected.  One  point  does  occur  in 
connection  with  carrots.  Last  year  vast  quantities  of 
this  vegetable  were  canned.  If  similar  quantities  are 
visualised  again  this  year,  it  is  suggested  that  the  entire 
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pack  should  be  diced.  Whole  carrots  and  large  slices 
are  less  economical  from  the  point  of  view  of  net 
weight  of  vegetable  per  can.  Incidentally,  gardeners 
and  allotment  holders,  who  are  in  the  habit  of  storing 
their  annual  crops  in  clamps,  wonder  why  carrots  need 
to  be  canned  at  all. 

Under  the  heading  of  possible  economies  in  the  uses 
of  cans,  reference  must  be  made  to  the  quantities  of 
jam  being  made  for  the  Forces.  Since  the  outbreak  of 
war  many  thoiKsands  of  tons  have  been  supplied  to  the 
War  Department,  the  majority  packed  in  7-lb.  double- 
seamed  cans  which  automatically  become  scrap  when 
empty.  The  suggestion  is  put  forward  here  that  such 
quantities  as  are  required  for  use  in  this  country  should 
be  packed  into  28-lb.  cans  with  slip-on  lids.  In  times 
of  peace  astonishingly  large  amounts  of  jam  are  packed 
in  this  way  for  the  confectionery  trade,  and  the  empty 
cans  are  subsequently  returned  to  the  manufacturer, 
washed,  and  re-used.  Such  a  recommendation  put  into 
effect  would  produce  no  hardship  for  the  jam  manufac¬ 


turer,  would  be  just  as  good  for  the  user,  and  would 
result  in  a  very  substantial  annual  saving  of  tinplate. 

To  Users  of  Tinplate  and  Cans 

In  conclusion,  a  word  to  all  makers  and  users  of 
tinplate  and  cans.  It  is  imperative  that  every  man  and 
woman  whose  daily  task  brings  him  or  her  into  contact 
with  tinplate  shall  strain  every  nerve  and  sinew  in  an 
effort  to  avoid  waste  of  this  now-  most  precious  com¬ 
modity.  Maintenance  engineers,  for  example,  must  be 
absolutely  certain  that  the  machines  under  their  care 
are  in  perfect  condition.  Just  remember  that  an  empty 
oil-bottle  ultimately  results  in  some  part  of  the  plant 
seizing  up,  and  during  the  approach  to  this  hundreds 
of  defective  cans  may  be  produced  which  subsequently 
become  “  blown  ”,  and  thus  a  dead  loss  to  the  nation. 
Foremen,  forewomen  and  all  others  in  positions  of 
authority  must  ask  themselves  :  “  How  can  1  prevent 
waste?”  The  answer  will  not  be  hard  to  find.  It 
should  be  acted  upon. 


Doughnuts  by  the  Million 


To  pay  ;£ri,ooo  a  month  rental  for  premises  in  which 
to  sell  nothing  but  doughnuts  sounds  fantastic.  But 
facts  are  stranger  than  fiction.  That  is  the  rent  paid 
by  a  doughnut  concern  for  a  shop  in  Times  Square, 
New  York.  Still  more  surprising — the  shop  showed  a 
profit  from  the  day  it  was  opened. 

The  making  of  doughnuts  as  ‘‘  Big  Business  ” 
recently  came  of  age.  Expansion  during  those  21  years 
is  a  chapter  in  commercial  baking  that  is  paralleled  in 
America  by  the  growth  of  only  one  other  industry  pro¬ 
ducing  food — the  ”  hot  dogs  ”  which  years  ago  became 
conspicuous  over  the  greater  part  of  the  United  States. 

The  old-fashioned  way  of  making  doughnuts  was 
interesting  to  spectators ;  it  was  also  hot,  smelly  and 
slow.  The  fumes  coming  from  one  .American  bakery 
became  objectionable,  and  had  to  be  drawn  off  in  an 
air  duct ;  this  duct  also  served  a  cinema  next  door. 
The  duct  leaked  and  patrons  complained  at  having 
doughnut  odours  mixed  with  their  drama. 

The  head  of  that  business,  a  Mr.  I.evitt,  was  tempted 
to  give  up  the  making  of  doughnuts,  but  after  witness¬ 
ing  the  popularity  of  his  product  he  concluded  that  he 
had  only  scratched  the  surface  of  the  potential  dough¬ 
nut  market. 

The  Problem  of  the  Right  Machine 

What  followed  is  typically  American.  One  night  on 
a  train  going  to  Philadelphia  Mr.  Levitt  hinted  at  his 
problem  while  talking  to  a  fellow-passenger.  ”  I  think 
I  can  help  you  ”,  the  stranger  volunteered.  “  My  com¬ 
pany  makes  machinery  for  bakeries.  I  believe  we  can 
make  a  machine  that  will  manufacture  doughnuts.  >  It 
would  take  care  of  the  mixes  and  everything.  Do  you 
want  us  to  try?”  .An  order  was  given  on  the  .spot. 

After  eleven  failures  a  twelfth  was  set  up.  Pleased 
with  the  success  of  the  machine,  and  confident  that  the 
doughnut  had  a  great  future,  Mr.  Levitt  sold  his 
bakery,  devoting  his  energies  to  the  making  of 
machines  for  other  bakers. 

Problems  arose.  The  machines  efficiently  standard¬ 
ised  the  method  of  making  the  doughnut,  but  up  to 
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that  time  nothing  had  been  done  to  standardise  the  mix 
that  went  into  the  hoppers.  The  necessity  for  such  a 
mix  became  clear.  Machines  clogged  on  some  of  the 
mixtures  poured  into  them.  Worse  still,  not  all  mixes 
were  good  to  begin  with. 

Other  important  steps — development,  distribution 
and  acceptance  of  a  standard  mix  that  would  work 
equally  well  in  all  machines  and  that  would  produce 
better  doughnuts — had  to  be  taken  if  the  doughnut 
industry  was  to  proceed  satisfactorily. 

Doughnuts  as  a  Great  Industry 

A  flour  mill  was  bought  on  a  site  where  the  first  mill 
of  that  kind  was  built  in  the  United  States.  Wheat, 
milk  and  eggs  that  would  suit  the  purpose  were  con¬ 
tracted  for,  and  after  repeated  trials  and  failures  a  mix 
was  obtained  that  met  requirements.  The  baker  had 
only  to  add  water,  stir,  and  then  pour  the  dough  into 
the  hopper  of  the  machine. 

Then  came  the  birth  of  the  Doughnut  Corporation, 
now  having  2,000  employees,  which  makes  the 
machines,  the  mixers,  and  the  finished  article.  Al¬ 
though  the  fancy  doughnut  is  made  in  all  its  glory,  the 
plain,  sugared  and  chocolate-covered  kinds  are  the 
biggest  sellers. 

Recently  mixes  with  added  vitamins  were  introduced 
to  keep  pace  with  the  vitamin  movement  throughout 
the  .States  and  to  make  the  doughnut  still  more  impor¬ 
tant  as  a  food.  Tests  have  demonstrated  the  nutritious 
qualities  of  these  machine-made  products,  and  proofs 
of  their  digestibility  have  been  offered  to  the  medical 
profession. 

In  the  Corporation’s  largest  producing  centres  dough¬ 
nuts  are  made  at  the  rate  of  1,400  dozen  an  hour.  The 
dough  is  squeezed  by  air-pressure  through  nozzles 
which  cut  it  into  rings.  The  circlets  swim  along  a  bath 
of  vegetable  fat  electrically  heated.  They  are  then 
turned  over  to  dry  on  the  other  side,  after  which  they 
go  out  on  a  conveyor  to  the  cooling  cabinets.  In  less 
than  an  hour,  from  the  mix  to  the  finished  doughnut, 
they  are  ready  for  the  retailers’  counters. 
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Carotene  as  Provitamin  A 

Butter,  margarine,  milk  and  other  rationed  foods  provide  about  one-(]uarter  to  one-half  the 
daily  requirement  of  vitamin  A,  leaving  2,000  I.U.  to  be  obtained  from  other  sources. 
Britain’s  carrot  crop  alone — if  shared  equally — would  just  cover  this.  The  sources,  concen¬ 
tration  in  common  foods,  methods  of  estimation  and  other  aspects  of  carotene  are  discussed 


in  this  article. 


Man  obtains  his  supply  of  vitamin  A  in  two  main 
forms.  The  one,  vitamin  A  itself,  occurs  only  in 
animal  food,  [)rincipally  liver,  milk,  fish  and  efjf^s.  The 
other,  carotene,  is  of  vefjetable  orif»in,  and  is  the  source 
from  which  the  animal  makes  its  vit.imin  A. 

The  Carotenoids 

The  yellow  pifjments  known  as  carotenoids  occur 
abundantly  in  carrots,  ^rass  and  fjreen  leafy  plants. 
The  firoup  includes  the  can)tenes,  which  are  unsatur¬ 
ated  hydrocarbons,  and  which  have  vitamin  .\  activity, 
/3-carotene  Indn}*  the  commonest  and  the  most  active. 
Because  carotenes  are  converted  into  vitamin  A  in  the 
animal  body  they  are  sometimes  called  provitamin  A. 
Strictly  speaking*,  any  substance  havinf*  vitamin  A 
.activity  comes  within  the  bioloj*ical  definition  of  vita¬ 
min  .\,  and  carotenes,  tofjether  with  certain  of  the  less 
common  hydroxylated  carotenoids  having*  the  vitamin 
activity,  are  frequently  so  classed.  To  avoid  the  result¬ 
ing  confusion  it  has  been  suggested  that  the  term  vita¬ 
min  A  should  embrace  the  whole  grou|)  and  that  the 
animal  product — to  which  the  term  is  frequently  re¬ 
stricted — should  be  called  axerophthol  (pronounced  ay'- 
zeer-op'thol.  Other  suggested  names  include  carotenol). 

.Axerophthol  is  an  alcohol  derived  from  half  the  mole¬ 
cule  of  carotene,  though  homologues  having  vitamin 
activity  are  .also  known.  Because  carotene  is  a  better 
name  for  an  unsaturated  hydrocarbon  than  carotin  the 
latter  spelling  has  now  been  dropped.  For  further 
details  of  their  chemistry  the  re.ader  m.ay  consult  the 
article  “  C.arotenoids,”  by  R.  A.  Morton  (1040, 
Chemistry  and  Industry,  50,  301),  or  the  book  Leaf 
Xanthophylls,  by  H.  H.  Strain  (published  by  Carnegie 
Institution  of  Washington,  1038). 

In  this  article  “  carotene  ”  may  usually  b«‘  assumed  to 
Include  any  carotenoid  having  vitamin  A  .activitv,  most 
of  which  will  in  general  be  ^-carotene.  Inactive  caro¬ 
tenoids  will  be  referred  to  as  “  xanthophylls  ”.  This 
approximation  is  made  for  convenience,  because  al¬ 
though  several  other  carotenoids  of  the  xanthophvll 
type  behave  as  the  provitamin,  they  have  not  been  re¬ 
ported  in  appreciable  amounts  in  common  foods. 

\  itamin  A — including  carotene — is  measured  in  In¬ 
ternational  Units.  The  unit  is  defined  as  equal  to  0-6 
microgram  (/xg.  or  y)  pure  /3-carotene.  The  exact 
weight  of  axerophthol  in  one  unit  is  not  yet  known, 
but  there  is  good  evidence  that,  weight  for  weight, 
axerophthol  has  about  twice  the  activity  of  j3-carotene. 
As  the  vit.amin  .\  v.alues  of  vegetables  are  not  .always 
exactly  proportional  to  their  carotene  contents  it  might 
be  .advis.able  to  restrict  the  use  of  the  I.l\  to  indicate 
the  biological  value  or  vitamin  activity  and  to  express 
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the  carotene,  when  determined  chemically,  as  jug.  per 

I(K)  g. 

Chemical  Estimation  of  Carotene 

In  the  chemical  methods  the  estimation  is  done  in 
three  stages  :  (1)  Fxtracting  the  pigment  into  a  suitable 
solvent ;  (2)  removing  other  pigments ;  and  (3)  deter¬ 
mining  the  carotene  by  its  selective  absorption  of  light. 

('arotene  is  soluble  in  most  fat  solvents,  but  with 
many  of  them  is  only  extnicted  with  difficulty  from 
plant  tissues  even  after  vigorous  shaking  or  grinding. 
.Some  workers  extract  the  material  with  boiling  .sol¬ 
vents  direct,  but  tbe  majority  of  them  first  digest  with 
hot  ethanolic  KOH  and  then  extract  with  petrol  ether, 
ethanol,  ether  or  mixtures  of  these.  Such  methods 
work  well  for  gr.ass  and  many  other  materials,  but  it  is 
now  clear  that  they  fall  for  tissues  containing  consider¬ 
able  sugar,  such  as  carrots.  .Apparently  the  sugars, 
under  the  influence  of  the  alkali,  polymerise  round  the 
carotene,  rendering  it  inaccessible  to  petrol  or  ether. 
A  few  workers,  fearing  that  some  carotene  may  be 
destroyed  by  hot  alkali  or  solvents,  extract  with  cold 
acetone  and  subsequently  with  petrol  and  acetone, 
alternately  or  mixed.  .Apparently  the  .acetone  removes 
the  water,  after  which  the  carotene  becomes  accessible 
to  more  acetone  or  other  solvents.  A’et  dried,  powdered 
vegetables  and  other  materials  are  incompletely  ex¬ 
tracted  unless  first  dannied  with  water.  For  estima¬ 
tion  the  carotene  is  usually  required  in  petrol  ether. 
.Acetone  or  alcohol  can  he  washed  out  from  i)etrol  with 
water.  Fther  can  be  carefully  evaporated  under  re¬ 
duced  |)ressure  and  the  residue  dissolved  in  petrol. 

The  xanthophylls  are  alcohols  and  frequently  occur 
as  esters  of  higher  fatty  .acids.  In  analytical  work  the 
carotenoids  are  freed  by  hydrolysis  through  alkaline 
digestion  of  the  plant  material.  In  the  “  solvent  ex¬ 
traction  ”  methods  the  esters  must  be  saponified  and 
the  chlorophvlls  removed,  and  both  can  be  done  by  sub- 
sequentlv  shaking  the  petrol  solution  with  cold  metha- 
nolic  KOH,  afterwards  washing  with  water. 

Removal  of  Xanthophylls 

.After  the  carotenoids  have  been  brought  into  solution 
in  a  suitable  solvent— usually  one  of  the  [x  trols — the 
xanthoiihylls  must  b<'  removed.  This  is  usually  done 
either  bv  fiartition  between  immiscible  solvents  or  by 
differential  adsorption.  For  the  partition  method  the 
petrol  solution  is  shaken  two  or  three  times  with  qo  per 
cent,  methanol.  Free  xanthophylls,  because  they  are 
alcohols,  are  hypophasic,  that  is,  much  more  soluble  in 
tbe  alcohol  or  lower  layer  than  in  the  petrol  or  upper 
layer,  and  are  thereby  removable  from  the  petrol  solu- 
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lion.  Carotenes  are  epiphasie,  that  is,  much  more 
soluble  in  the  petrol,  in  which  they  therefore  remain. 
Xantho|)hvll  esters  are  also  epiphasie  :  hence  the  need 
for  sa|M)nifyin}4  before  separation.  S5  per  cent,  ethanol 
is  sometimes  (ireferred*  to  methanol,  but  aqueous  di¬ 
acetone  alcohol  is  becominf'  increasin}*!)’  popular.  Re¬ 
moval  of  .xanthophylls  by  adsorption  on  alumina,  majj- 
nesium  carbonate,  calcium  phos|)hate  or  other  powder 
is  more  complete  than  phase  separation,  but  there  is 
dan}*er  of  some  loss  of  carotene.  The  separation  is  in- 
j’eniously  done  in  a  chromatofjraph,  a  vertical  tube 
packed  with  the  powder  down  which  different  pijjments 
can  be  visibly  washed  at  different  rates  by  appropriate 
solvents.  .Any  one  of  the  carotenoids  can  be  followed 
and  isolated. 

The  last  staj*e  in  the  analysis  is  a  measurement  of 
the  absorption  of  li^ht.  This  is  usually  done  in  a 
colorimeter  or  photometer,  but  may  be  done  with  a 
spectrophotometer  or  photo-electric  apparatus. 

Utilisation  of  Carotene  by  Mammals 

It  may  be  asked,  “  If  carotene  is  as  j»ood  as  vita¬ 
min  .A,  can  I  not  assure  best  ni>*ht  vision  by  takinj*  a 
‘  helpinf' ’  of  carrots  once  a  week?”  Unfortunately 
the  answer  is  ”  No  ”,  for  carotene  in  vej'etafiles  is  not 
utilised  so  efficiently  as  preformed  vitamin  .A.  This  is 
mostly  throuj^h  incomplete  dif*estion— or  more  strictly 
afisorption  from  the  alimentary  tract.  .After  absorption 
into  the  blooil,  part  of  the  provitamin  (carotene)  is 
stored  in  body  fats,  but  most  is  converted  to  vitamin  .A 
(axerophthol)  and  stored  in  the  liver  until  needed.  Pos¬ 
sibly  this  conversion  is  not  complete,  for  even  the 
carotene  which  is  absorbed  is  less  effective  than  pre¬ 
formed  vitamin  .A,  but  little  is  as  yet  known  about  the 
mechanism  of  the  transformation. 

Alimentary  Absorption  of  Carotene 

The  carotenes  are  hydrocarbons  and  are  completely 
insoluble  in  water.  Moreover,  they  occur  as  small  par¬ 
ticles  enclosed  in  plant  cells,  where  they  are  protected 
to  a  certain  extent  from  di^iestive  juices.  Preformed 
vitamin  .A  is  also  insoluble  in  water,  but  at  least  it  has 
a  hydroxyl  j^roup  and  is  normally  consumed  in 
dif»estible  fat  or  animal  tissue  :  its  chance  of  absorp¬ 
tion  is  j^reater  and  it  is  in  fact  usually  assumed  to  be 
completely  absorbetl.  .\n  ideal  experimental  procedure 
for  estimatinfj  the  percentafje  of  carotene  which  is  ab¬ 
sorbed  from  food  remains  to  be  devised.  The  usual 
method  is  to  estimate  carotene  in  food  and  in  fa'ces 
and  to  assume  that  the  amount  which  has  disapfx'ared 
has  been  absorbed.  This  method  is  subject  to  several 
criticisms,  some  of  which  could  be  discounted  bv  more 
careful  technitpie.  'I'he  |)rincipal  shortcoming's  are  as 
follows  : 

1.  W’orkers  estimatini*  carotene  by  the  alkaline 
di>*estion  method  would  tend  to  under-estimate  the 
carotene  in  the  carrots  consumed  to  a  f^reater  extent 
than  in  fa'ces,  owin^  to  the  (iresence  in  the  former  of 
sufjar  which  interferes  with  the  analysis.  The  result 
would  be  a  low  calculated  .absorption. 

2.  .Some  of  the  carotene  which  ”  disappiairs  ”  mav 
have  been  destroyed  in  the  alimentarv  tract  and  not 
absorlxal  at  all. 

3.  There  is  always  a  yellow  pij»ment  in  the  fa-ces 
almost  lndistinj4uishable  from  carotene,  even  in  animals 
kept  on  ;i  carotene-free  tliet.  This  must  be  subtracted 
as  a  “  blank  ”  from  the  total  fa'cal  recovery.  The 
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amount  is  variable,  which  makes  the  allowance  un¬ 
certain. 

There  are  also  other  difficulties  makinj*  for  unreliable 
results.  Nevertheless,  the  following  generalisations 
appear  to  be  true. 

1.  The  absor|)tion  of  carotene  from  oily  solution  is 
about  50  to  80  per  cent. 

2.  The  absorption  from  vegetable  foods  varies  up  to 
about  50  per  cent.  Most  of  the  factors  involved  are  un¬ 
known,  though  probably  mechanical  protection  of  caro¬ 
tene  by  cell  walls  is  the  chief  hindrance.  The  average 
is  jirobably  of  the  order  of  20  to  40  per  cent. 

3.  The  percentage  absorbed  from  very  small  doses  is 
greater  than  from  medium  or  large  doses. 

4.  In  general,  man  absorbs  a  lower  percentage  than 
the  rat. 

5.  .A  normal  secretion  of  bile  appears  to  be  necessary 
for  absorption  and  dietary  fat  may  play  a  part. 

6.  Medicinal  paraffin  and  other  indigestible  oils 
reduce  absorption  considerably.  If  such  a  laxative 
must  be  taken,  it  should  be  taken  late  at  night. 

7.  In  disease  the  absorption  is  jiarticularly  low. 

8.  It  might  be  supposed  that  cooking  would  soften 
the  plant  tissues  and  thereby  make  the  carotene  more 
accessible  to  digestive  influence.  In  fact  there  is  scanty 
proof  of  any  considerable  increase  in  absorption. 

Other  Techniques  for  Evaluating  Ahsorption 

Other  methods  for  estimating  the  percentage  absorp¬ 
tion  of  carotene  have  been  tried.  They  have  the  advan¬ 
tage  of  using  a  jiositive  reaction  instead  of  the  gross 
alimentary  disa|)pearance.  They  do  not  evaluate  the 
absolute  absorption,  but  only  compare  one  material 
with  another.  The  principal  methods  are  as  follows  : 

1.  Effect  on  vitamin  .A  reserves.  This  is  done  by 
feeding  test  doses  to  a  rat  on  a  vitamin  .A-free  diet  and 
determining  the  vitamin  .A  found  in  its  liver. 

2.  h'ffect  on  the  level  of  carotene  in  the  blood. 

3.  Effect  on  dark  adaptation.  .A  subject  is  main¬ 
tained  on  a  diet  containing  no  vitamin  .A.  .After  some 
days  or  weeks  his  ability  to  adapt  his  eyes  to  seeing  in 
dim  light  deteriorates.  .A  comparison  is  then  made  of 
the  doses  of  test  materials  required  to  bring  his  darlc 
adaptation  back  to  normal. 

4.  Effect  on  rat  growth,  as  in  the  method  of  bio¬ 
logical  assay. 

It  will  be  seen  that  the  experiments  involve  many 
difficulties  and  inaccuracies.  Hut  on  the  whole  it  seems 
reasonable  to  assume  th.it  carotene  in  oil  (at  the  low 
dose  levels  used  in  biological  testing)  is  worth  about 
three  or  four  times  as  much  as  carotene  in  vegetables 
(at  levels  corresjionding  to  ordinary  meals).  In  other 
words,  the  vitamin  value  of  vegetables  is  only  about 
]  or  3  of  that  ex|X‘cted  from  their  actual  carotene  con¬ 
tent.  In  calculating  the  vitamin  .\  value  of  diets  one 
can  bring  in  this  factor  either  by  dividing  the  carotene 
of  vegetables  by  it  or  by  scaling  up  the  human  require¬ 
ment  for  vitamin  .A  when  carotene  is  its  source.  But 
one  must  1h‘  careful  not  to  bring  in  the  factor  twice  by 
doing  both  as  some  authors  ap|)ear  to  have  done ! 

Biological  Estimation 

It  is  cle.ar  that  even  having  perfected  a  method  for 
determining  the  chemical  carotene  in  a  food  we  should 
still  have  to  divide  by  an  uncertain  factor  to  find  its 
vitamin  .\  value.  On  first  consideration  it  would 
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appear  that  the  biological  test  overcomes  the  difficulties. 
Unfortunately  that  is  not  altogether  true. 

There  are  several  ways  of  making  a  biological  asSay. 
The  commonest  is  based  on  the  growth  rate  of  rats.  A 
batch  of  young  rats  is  put  on  a  diet  containing  no 
vitamin  A.  When  the  rats  have  used  up  their  vitamin  A 
reserves  they  cease  gaining  weight.  At  this  stage  they 
are  paired  off,  one  receiving  a  dose  of  material  to  be 
tested,  the  other  a  dose  of  standard  carotene  in  oil. 
The  doses  are  given  at  two  or  more  levels  and  several 
rats  are  used  for  each  level.  The  gain  in  weight  is 
determined  over  a  standard  period  and  dose-response 
.curves  are  drawn,  in  which  growth  rate  is  plotted 
against  daily  dose.  The  level  of  unknown  correspond¬ 
ing  to  the  standard  is  found  from  this  curve,  and  the 
vitamin  value  thereby  determined. 

Although  biological  tests  are  performed  extensively 
they  have  serious  disadvantages,  the  chief  being  as 
follows  : 

1.  The  method  is  laborious,  slow  and  expensive, 
about  30  or  40  rats  being  required  for  each  assay. 

2.  Rats  vary  in  their  response,  so  that  the  rats  in 
one  test  must  be  as  similar  as  possible. 

3.  A  rat  dosed  too  early  may  not  be  quite  depleted ; 
dosed  a  day  late  a  rat  may  die. 

4.  The  dose  required  is  small.  The  percentage  ab¬ 
sorption  of  carotene  when  given  in  small  amounts  is 
higher  than  when  given  in  amounts  corresponding  to 
ordinary  meals.  Hence  a  spuriously  high  vitamin  con¬ 
tent  may  be  calculated. 

5.  Frequently  an  extract  is  first  prepared  and  then 
dissolved  in  oil  for  dosing.  It  is  the  vitamin  value  of 
the  extract  which  is  thus  determined  and  not  that  of 
the  original  plant. 

6.  The  carotene  concentration  varies  from  one  part 
of  a  plant  to  another  (e.g.,  the  yellow  core  of  a  carrot 
may  have  only  a  few  per  cent  of  the  carotene  in  the 
outer  part).  This  makes  accurate  sampling  of  50  or 
100  mg.  difficult.  Moreover,  cut  plant  fragments 
quickly  lose  water  to  the  air,  which  makes  accurate 
weighing  impossible,  and  oxidation  of  carotene  some¬ 
times  takes  place  in  damaged  plant  tissues. 

7.  .Man  may  not  absorb  and  convert  carotene  with 
the  same  efficiency  as  the  rat  does. 

In  spite  of  these  disadvantages,  however,  the  bio¬ 
logical  test  is  a  fundamental  one,  the  result  obtained 
being  a  true  vitamin  value.  Chemical  methods  for 
provitamin  A  assay,  though  much  more  accurate, 
depend  ultimately  on  absorption  of  light.  Their  re¬ 
liability  is  now  considerable,  but  a  certain  amount  of 
scepticism  may  be  justified  where  an  entirely  new 
material  is  concerned ;  the  final  appeal  must  be  bio¬ 
logical.  Although  carrots  contain  more  carotene  than 
spinach  the  vitamin  activity  of  spinach  is  sometimes 
found  to  be  higher  than  that  of  carrots.  Several  ex¬ 
planations  are  possible,  one  being  that  spinach  may 
contain  vitamin-active  xanthophylls  not  estimated  as 
carotene. 

Attempts  have  been  made  to  use  other  criteria  for 
vitamin  assay,  such  as  the  effect  on  teeth,  eyes  or 
vaginal  cells,  but  none  of  them  has  been  used  at  all 
extensively. 

Sources  of  Carotene 

Where  preformed  vitamin  A  is  found  in  animal 
tissues  and  products  carotene  is  often  found  too.  The 
pigment  in  serum,  butter,  bone  marrow  and  human 
fat  is  mostly  carotene,  and  in  egg  yolk  includes  caro- 
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tene.  Carotene  is  found  in  carrots,  grass,  green  leafy 
vegetables  and  in  certain  fruits,  notably  apricots.  The 
richest  source  is  probably  red  palm  oil  in  which  most  of 
the  pigment  is  a-carotene  which  has  half  the  vitamin 
activity  of  /3-carotene.  An  interesting  discovery  is  that 
certain  deep  sea  muds  off  the  coast  of  California  have 
considerable  quantities  of  carotene  and  other  pig¬ 
ments  :  their  origin  is  unknown  but  undoubtedly 
ancient,  and  their  stability  presumably  due  to  anaerobic 
conditions.  Peas  and  beans  contain  small  amounts  of 
carotene.  The  “  flower  ”  of  cauliflower,  onions,  pota¬ 
toes,  parsnips,  beet,  radishes  and  other  roots  usually 
have  little  or  none.  Nuts  contain  practically  none. 
.Apricots,  mangoes,  peaches  and  a  few  other  fruits  have 
moderate  amounts,  but  fruits  are  generally  poorer  than 
vegetables.  Raspberries,  strawberries,  pineapple,  grape¬ 
fruit,  apples,  plantains,  bananas,  and  many  others 
have  less  than  100  /xg.  per  loo  g. 

Carotene  Concentration  in  Common  Foods 

The  table  shows  the  usual  range  of  carotene  concen¬ 
tration  in  the  edible  portion  of  common  foods.  Some 
values  are  critically  selected  from  published  tables,  but 
most  have  been  determined  in  this  laboratory  by  the 
acetone  extraction  method.  A  single  value  means  that 
not  enough  specimens  have  been  analysed  to  define  the 
range.  Carrots  and  the  spinach  group  (including 
nettles)  are  richest,  and  of  these  carrots  are  the 
cheapest  home-grown  source  of  the  vitamin.  Salad 
vegetables,  cabbage,  etc.,  are  comparatively  low  in 
carotene,  but  are  valuable  sources  of  other  vitamins 
and  mineral  elements.  In  using  such  a  table  to  com¬ 
pare  vitamin  values  of  diets  one  should  bear  in  mind 
that  at  a  normal  meal  a  greater  weight  of,  e.g.,  tomato 
or  carrot  is  consumed  than  of,  e.g.,  parsley  or  cress; 
thus  a  “  helping  ”  of  carrots  contains  12,000  jug.  and 
half  a  “  bunch  ”  of  watercress  contains  1,200  jug. 

Carotene  Content  of  Some  Foods  Determined 


BY  Chemical 

M  ethods 

fig.  per  100  g 
Fresh  Weight. 

Carrot  . 

...  7,000-21,000 

Carrot  tops  . 

9,600 

Spinach  . 

...  6,000-12,000 

Clover  . 

...  10,000-20,000 

Grass . 

...  3,000-15,000 

Beet  spinach . 

2,400-6,000 

Perpetual  spinach  ... 

6,000 

Common  nettle 

...  9,000-14,000 

Broccoli  . 

...  1,800-4,800 

Calabrese  . 

4,000 

Parsley  . 

...  3,000-9,000 

Watercress  . 

...  1,800-3,000 

Cress . 

...  900-1,800 

Lettuce  . 

...  1,200-4,000 

Tomato  . 

1,800-3,000 

Garden  pea  . 

250-300 

Runner  bean . 

. . .  60-500 

Cabbage  . 

150-1,200 

Mango  . 

...  600-3,000 

Apricot  . 

...  1,800-2,400 

Plum  . •  ... 

100-400 

Blackberry  . 

...  100-250 

Gooseberry  . 

100-200 

Cherry  . 

100-200 

Cocoa  and  chocolate 

25-40 
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So  far  as  is  known  the  “  range  ”  covers  the  normal 
variation.  Values  outside  these  ranges  are  occasionally 
encountered,  e.g.,  a  very  pale  carrot  may  have  but  a 
1,000  /ig.  per  loo  g.,  and  fodder  carrots  have  less  still, 
while  individuals  of  common  varieties  occasionally 
reach  24,000.  There  is  considerable  individual  varia¬ 
tion  influenced  by  age  and  development,  season,  strain, 
type  of  soil  and  other  factors.  Summer  carrots  are 
usually  not  above  9,000,  but  if  left  to  mature  until 
autumn  most  varieties  average  12,000.  .'\  few  varieties 
of  deep  red  carrots  have  much  higher  values,  ranging 
up  to  70,000. 

Carotene  almost  invariably  accompanies  chlorophyll, 
the  green  pigment  found  in  plants,  and,  broadly  speak¬ 
ing,  the  deeper  the  green  the  higher  the  carotene  con¬ 
tent.  For  instance,  pale  forced  cabbage  lettuce  has  only 
a  quarter  of  the  carotene  in  deep  green  cos  lettuce. 
The  etiolated  heart  of  a  cabbage  has  but  a  hundred  to 
tw'o  /ig.  per  100  g.,  while  the  outer  leaves  may  have  as 
many  thousand — one  more  reason  for  eating  the  outer 
leaves.  Carotene  concentration  often  runs  parallel  with 
ripeness  but  not  necessarily  so.  For  instance  the  ripe 
side  of  a  plum  had  two  and  a  half  times  the  carotene 
found  on  the  opposite  side,  but  peas  and  gooseberries 
showed  a  decrease  w’ith  ripeness. 

High  and  Low  Values  in  the  Literature 

Carotene  values  are  sometimes  found  in  the  literature 
well  outside  the  ranges  in  the  table,  and  some  explana¬ 
tion  seems  called  for. 

High  values  can  be  accounted  for  in  various  ways. 
Total  carotenoids  may  have  been  measured  and  all 
assumed  to  be  carotene.  For  instance,  wheat  contains 
xanthophylls  but  only  a  small  proportion  of  carotene, 
yet  the  value  for  total  carotenoids  frequently  appears  in 
tables  of  carotene  values.  The  high  value  of  fc,ooo  for 
tomatoes  sometimes  seen  in  tables  includes  lycopene,  a 
pigment  with  similar  colour  and  solubility  to  carotene 
but  having  no  vitamin  activity.  Xanthophylls  are 
usually  separated  from  carotenes  by  partition  between 
immiscible  solvents.  The  xanthophylls  may  be  present 
in  the  plant  in  the  form  of  esters,  which,  if  not  saponi¬ 
fied,  have  a  similar  solubility  to  carotene  and  may 
therefore  be  estimated  with  it.  Sometimes  values  for 
carotene  are  calculated  on  a  dry  weight  basis,  and  a 
value  ten  times  too  high  is  carelessly  copied  into  tables 
on  a  fresh  weight  basis.  No  doubt  this  happened  with 
parsley. 

Low  values  are  usually  due  to  incomplete  extraction 
of  carotene  or  to  loss  during  manipulations.  Carotene 
is  not  highly  stable,  and  its  oxidation  is  hastened  by 
light,  high  temperature  and  complete  evaporation  of 
solvent.  Although  stable  for  several  days  in  petrol, 
carotene  in  acetone  slowly  fades  under  some  conditions. 
Hence  methods  involving  lengthy  extraction,  evapora¬ 
tion,  heating,  etc.,  may  give  low  results.  The  com¬ 
monest  cause,  however,  seems  to  be  incomplete  extrac¬ 
tion,  and  this  has  often  been  serious  in  the  case  of 
carrots,  values  below  6,000  pg.  per  100  g.  occurring  fre¬ 
quently  in  older  literature.  Early  and  immature  speci¬ 
mens  with  low  values  have  sometimes  been  analysed 
under  the  erroneous  impression  that  full  size  implies 
full  development.  Values  obtained  on  fresh  vegetables 
by  the  biological  method  are  nearly  always  lower  than 
those  obtained  chemically,  for  reasons  already  ex¬ 
plained,  and  the  two  should  not  therefore  be  classed 
together  uncritically. 
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Quantitative  Comparison  of  Vitamin  with 
Provitamin 

Before  discussing  daily  requirements  some  details 
about  the  relationship  between  vitamin  A  and  carotene 
should  be  recapitulated. 

1.  The  International  Unit  (I.U.)  is  defined  as  o-6  pg. 
yS-carotene.  The  activity  of  all  forms  of  the  vitamin  is 
measured  by  comparison  with  the  activity  of  /i-carotene 
under  standard  conditions. 

2.  Preformed  vitamin  A  given  in  small  doses  to  rats 
is  about  twice  as  active  as  /3-carotene,  weight  for 
weight  and  both  dissolved  in  digestible  oil ;  hence  one 
I.U.  is  approximately  0-3  pg. 

3.  Other  carotenoids  have  half  or  less  the  activity  of 
/3-carotena.  .Most  of  them  are  quite  inactive. 

4.  /3-carotene  is  the  commonest  of  the  provitamins  A. 

5.  In  performing  biological  tests  for  vitamin  A  the 
rats  are  “  calibrated  ”,  as  it  were,  with  a  standard  solu¬ 
tion  of  /8-carotene  in  oil.  Thus  each  0*6  pg.  of  /8-caro¬ 
tene  from  a  test  material,  dissolved  in  similar  oil  and 
given  to  rats,  should  register  one  I.U. 

6.  Carotene  in  vegetables  is  less  effective  than  the 
same  carotene  in  oil,  some  2  pg.  being  required  to  pro¬ 
duce  an  activity  of  one  I.U.  at  low  and  moderate  feed¬ 
ing  levels,  even  more  being  required  at  high  levels. 

7.  At  low  dose  levels  the  difference  between  the 
activities  of  /8-carotene  and  preformed  vitamin  A  is 
thought  to  be  mainly  one  of  conversion  in  the  body. 

8.  The  difference  between  the  activities  of  /8-carotene 
in  oil  and  in  vegetables  at  all  feeding  levels  is  known  to 
be  one  of  absorption  into  the  body  from  the  alimentary 
canal. 

Human  Requirement 

Controversy  rages  over  the  daily  amount  of  vitamin  A 
needed  by  man.  Much  of  the  trouble  is  caused  by  the 
asymptotic  nature  of  the  dose-response  curve  and  by 
difficulty  in  deciding  on  satisfactory  nutritional  criteria. 
Some  would  put  it  at  a  value  above  which  no  definite 
deficiency  symptoms  are  seen — a  desirable  condition  but 
a  vague  measure.  Others  prefer  to  take  an  optimal 
value  above  which  no  improvement  is  detectable  by  any 
means  whatever. 

When  a  man’s  diet  is  low  in  vitamin  A  but  adequate 
in  other  respects  various  symptoms  slowly  appear. 
Among  the  first  is  a  decreased  ability  to  adapt  his  eyes 
to  seeing  in  a  dim  light.  Apparatus  is  available  capable 
of  measuring  dark  adaptation  with  considerable  accu¬ 
racy  and  minute  changes  can  be  recorded.  By  the  ap¬ 
plication  of  much  patience  and  by  the  subject  living  on 
a  strictly  controlled  and  monotonous  diet  it  is  possible 
to  ascertain  the  daily  intake  of  vitamin  A  which  just 
maintains  maximum  dark  adaptation.  .An  idea  of  the 
magnitude  of  the  undertaking  can  be  gathered  from  the 
fact  that  the  experiment  has  to  be  conducted  for  some 
months  and  several  human  subjects  are  needed.  Other 
less  tedious  methods  have  been  tried,  but  the  results  are 
conflicting. 

In  1937  ®  committee  of  the  League  of  Nations  recom¬ 
mended  3,000  I.U.  per  man  per  day,  but  did  not  specify 
whether  this  included  carotene.  While  many  people 
would  put  it  lower,  some  place  it  higher.  For  the  sake 
of  argument  let  it  be  taken  at  3,000  I.U.  of  preformed 
vitamin  A.  Now,  when  carotene  in  vegetables  is  the 
source  of  the  vitamin  three  or  four  times  as  much  is 
needed,  say,  3,000  x  3^  x  o-6  or  about  6,000  fig.  deter¬ 
mined  chemically.  (Of  course,  if  biologically  deter- 
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mined  values  are  used  for  vejietables  these  would  be  in 
International  I'nits,  and  the  daily  requirement  would 
then  be  taktai  at  a  eorresjxmdinfjly  lower  fifjure.)  The 
butter,  margarine,  milk  and  other  rationed  foods,  at  the 
time  of  writing,  provide  about  |  to  J  the  daily  require¬ 
ment,  leaving  2,(K)o  I.L'.  to  be  obtained  from  other 
sources.  This  can  be  had  in  various  ways,  but  most 
satisfactorily  from  a  mixed  diet,  which  includes  plenty 
of  vegetables.  In  that  case  alK)ut  4,<kx)  ^g.  carotene 
would  be  neetled.  Britain’s  carrot  crop  alone—  if  shared 
equally — would  just  cover  this.  'I'he  green  vegetable 
crops  ttigether,  though  not  contributing  so  much  caro¬ 
tene  as  the  carrots,  would  supply  a  satisfactory  margin 
of  safety.  The  great  problem,  however,  is  to  ensure 
even  distribution  throughout  the  population.  , 

Cooking  and  Processing 

Vitamin  A  and  carotene,  unlike  water-soluble  vita¬ 
mins,  are  relatively  stable  to  cooking.  Being  insoluble 
in  water  and  practically  indiffusible  none  is  lost  in  the 
water  used  for  cooking  vegetables. 

I'he  carotene  in  vegetables  is  not  destroyed  by  such 
processing  as  scalding  and  canning.  'I’he  carot»‘ne  con¬ 
tent  of  canned  tomatoes,  runner  beans  and  carrots  was 
still  high  after  4  years’  storage,  including  iS  months  at 
an  unusually  high  temperature. 

Certain  vegetables,  notably  the  soya  bean,  contain  an 
enzyme  system  under  whose  influence  carotene  is 
oxidised.  When  the  plant  cells  are  damaged  and  dis¬ 
organised,  as  by  mashing  or  chopping,  carotene  is  de¬ 
stroyed  by  this  system.  'I'he  enzyme  component  of  the 
system  is  heat  labile,  and  can  be  inactivated  by  scalding 
— holding  in  boiling  water  for  2  minutes. 

The  Drying  of  Vegetables 

Provided  suitable  |)recautions  are  taken,  vegetables 
can  be  dried  with  little  or  no  loss  of  carotene.  When 
stored  in  air,  however,  the  carotene  is  slowly  oxidised. 
'I'his  process,  it  is  claimed,  can  be  retarded  by  “  blanch¬ 
ing  ”  the  fresh  vegetables  just  before  drying  and  by 
storing  under  suitably  controlled  conditions.  'I'he  vege¬ 
tables  can  be  reconstituted  by  soaking  in  water,  and  are 
then  indistinguishable  from  fresh.  .\n  interesting  pro¬ 
duct  is  carrot  Hour,  which  can  be  prepared  by  d(*hydrat- 
ing  carrots  in  various  ways.  The  red  powder  contains 
about  50  per  cent,  sugar  and  much  carotene.  It  can  be 
used  in  confectionery  and  numerous  other  products  both 
as  sweetening  and  a  nutritional  agent.  On  the  basis  of 
the  carotene  content  of  fresh  autumn  carrots  a  good 
quality  |)Owder  should  have  uj)  to  i5o,o<k)  jug.  per  too  g., 
when  as  little  as  5  g.  will  su|)|)Iy  a  man’s  requirement 
for  one  day. 

.An  extraordinary  product  is  the  preserved  carrot 
manufactured  by  certain  firms.  Carrots  are  washed 
and  cot)ked  until  soft.  I'lnw  are  then  held  in  hot  syrup 
until  most  of  the  water  is  replaced  by  syrup.  The  pro¬ 
duct,  which  can  b<‘  cut  like  a  firm  jelly,  is  scarcely 
recognisable  and  tastes  something  like  “  crystallised  ” 
pear.  It  can  be  disguised  as  fruits  or  ginger,  and  can 
fx'  used  in  numerous  kinds  of  confectionery,  cakes, 
puddings  and  lunch  bars.  'I'he  carotene  suffers  little 
loss  in  the  process. 

The  amount  of  carotene  in  hay  is  small,  but  methods 
have  been  worked  out  for  drying  grass  with  retention 
of  carotene.  Dehydr.ation  is  also  said  to  lx*  fireferable  to 
sun-drying  for  preservation  of  the  carotene  in  fruits. 
Carotene  is  evidently  reasonably  stable  in  dried  fruits, 
for  dried  apricots,  peaches  and  prunes  contain  fair 


amounts.  Raisins  and  sultanas  contain  only  negligible 
quantities,  but  this  is  prt)bably  also  true  of  the  fresh 
fruits.  Destruction  of  carotene  in  stored  fruit  can  be 
retarded  by  SO,. 

.Margarine  is  still  coloured  with  an  artificial  dye.  -As 
the  natural  pigment  in  butter  is  mostly  carotene,  would 
it  not  be  more  appropriate  to  use  carotene  in  mar¬ 
garine?  'I'his  would  use  up  a  by-product,  save  making 
a  synthetic  product  having  no  food  value,  and  improve 
the  marg.'irine  nutritionally.  .More  might  be  incorpor¬ 
ated  in  late  winter  when  the  national  intake  of  vita¬ 
min  .\  is  at  its  lowest. 

Storage 

.Although  carrots  are  at  their  best  in  summer  and 
autumn,  they  may  be  left  in  the  ground  through  the 
winter.  Losses  occur  through  frost  or  j)arasites,  but 
the  carotene  in  those  that  survive  a|)pears  to  be  main¬ 
tained.  Carrots  may  be  clamped,  tmtl  the  carotene  then 
only  falls  off  to  a  small  extent.  Watercress,  cabbage 
and  a  few  other  green  vegetables  are  obtainable  through 
the  winter.  Hence  the  vitamin  is  available  all  the  year 
round,  although  it  is  scarcer  in  late  winter  and  early 
spring.  These  are  the  times  when  preserved  vegetables 
containing  carotene  are  most  valuable. 

Conclusions 

("arotene — or  provitamin  .A — is  converted  into  vita¬ 
min  A  in  the  animal  Ixxly.  But,  because  digestion  and 
conversion  are  incomplete,  the  provitamin  has  to  be 
c‘aten  in  larger  amounts  than  the  preformed  vitamin. 
However,  it  occurs  fairly  abundantly  in  most  green 
vegetables,  carrots  and  some  fruits,  so  that  a  good 
mixed  diet  containing  plenty  of  vegetables  supplies  the 
d.iily  requirement,  ('arotene  has  a  high  stability  in 
carefully  |)r(K'«‘ssed  f(K)ds  stored  anaerobically  and  is 
neither  destroyed  nor  washed  out  by  ordinary  cooking. 

Ministry  of  Food 

Use  of  Soya  Flour 

.\  (Iknhr.m.  Licence  has  been  issued  under  the  Soya 
h'lour  (('ontrol  and  Maximum  Prices)  Order,  1941, 
authorising  the  use  of  soya  flour  in  the  manufacture 
for  sale  of  the  following  products  : 

1.  .Sausages,  sausage  meat,  slicing  sausage,  haggis, 

black  puddings,  white  ])uddings  ; 

2.  Sugar  confectionery  its  d«‘fined  in  the  Cocoa, 

Chocolate  and  Sugar  ('onfectionery  (Licensing 
and  ('ontrol)  Order,  0)4 1,  chcxolate  and  choco¬ 
late  confectionery,  marzi|):in  ; 

3.  .Any  soya  flour  mixture  which  a  |)erson  is  author¬ 

ised  to  manufacture  or  prepare  for  sale  for  use 
as  human  food  under  the  terms  of  a  licence  (ex- 
•  cept  a  (ieneral  Licence)  granted  by  the  Minister 
of  Food  under  any  Order  other  than  the  Soya 
Flour  (('ontrol  and  .Maximum  Prices)Order,  1941, 
provided  th.it  a  fixed  or  maximum  price  is  pre- 
scrilx'd  for  that  mixture  by  the  .Minister  of  Food. 

.Any  person  using  soya  flour  in  the  |)reparation  for 
sale  of  a  mixture  that  is  not  a  cooked  article  ready  for 
human  consum|)tion,  or  that  is  not  included  in  the 
alM»ve  list,  should  apply  for  a  licence  under  the  .Soya 
Flour  (Control  and  Maximum  Prices)  Drder,  1941.  .Ap¬ 
plications  should  he  sent  to  the  Cereal  Products 
Division,  Mount  Stew.art  Hotel,  Colwyn  B.ay. 
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Bacteriology  and  Food  Preserving 

Bacteriology  is  a  very  specialised  subject,  but  in  one  of  tbe  largest  canning  and  preserving 
concerns  in  tbis  country  it  was  considered  that,  apart  from  the  laboratory  workers,  the  staff 
in  general  should  know  something  about  it.  This  article  was  written  by  the  firm’s 
bacteriologist  for  the  express  purpose  of  presenting  the  subject,  as  it  affects  preserving,  to 
the  layman  in  the  industry. 

J.  G.  BAUMGARTNER. 


Bacteriology  is  one  of  the  foundations  of  food 
canning.  The  freshness  or  quality  of  the  food  be¬ 
fore  it  is  canned,  and  its  keeping  properties  after  can¬ 
ning,  depend  upon  the  control  or  elimination  of  bac¬ 
teria.  In  order  to  understand  the  principles  of  canning, 
and,  indeed,  all  food  preserving,  it  is  necessary,  there¬ 
fore,  to  have  some  knowledge  of  bacteria  and  their 
characteristics. 

All  living  things  can  be  separated  into  two  great 
classes— animal  or  plant.  In  some  cases  characteristics 
are  merged  and  classification  is  difficult,  but  in  general 
it  can  be  said  that  animals  ingest  solid  food  into  a  gut, 
whilst  plants  absorb  their  food  in  solution  through  their 
cell  walls. 

The  plant  class  includes  types  other  than  the 
ordinary  plants  with  leaves,  stems  and  roots;  the  tiny 
green  threads  called  alga',  which  grow  in  ponds,  are 
simple  plants  without  leaves  or  roots.  The  simplest 
forms  of  life  are  the  bacteria,  and,  although  exhibit-' 
ing  some  characteristics  of  the  animal  class,  they 
are  usually  classified  as  plants.  Each  bacterium  con¬ 
sists  of  a  single  cell,  which  is  usually  between  one  five- 
thousandth  and  one  twenty-thousandth  of  an  inch  in 
length.  'I'he  cell  is  composed  of  protoplasm — a  watery 
protein  material  resembling  white  of  egg,  enclosed  in  a 
permeable  envelope  or  membrane.  Proteins  are  complex 
nitrogen  compounds  present  in  all  animal  and  plant 
tissue.  In  liquids  many  bacteria  are  capable  of  swim¬ 
ming  movement  by  means  of  fine  threads,  called 
flagella,  which  appear  to  be  outgrowths  of  the  cell 
membrane.  Most  of  the  bacteria  are  rod-shaped,  and 
they  derive  their  name  from  the  Greek  word  “  bak- 
teria,”  meaning  “  rod  ”.  There  are,  however,  other 
types,  some  being  globular,  and  others  curved  or  spiral¬ 
shaped.  Bacteria  can  fje  put  into  one  of  these  three 
main  groups,  based  on  shape,  as  follows  : 

(i)  liacilli — Rod-shaped.  (Singular — Bacillus.) 

(2)  Cocci  (pronounced  “  cockeye  ”) — Globular.  (Sin- 
gular — Coccus.) 

(3)  spirilla — Spiral-shaped.  (Singular — Spirillum.) 
Only 'the  bacilli  and  the  cocci  are  important  in  food 
bacteriology,  the  significance  of  the  spirilla  being 
chiefly  medical. 

Each  of  the  bacilli  and  cocci  groups  is  made  up  of 
hundreds  of  types  or  species.  The  characteristics  of 
the  species  in  a  group  are  closely  related,  and  often 
distinction  between  them  has  to  be  made  on  the  basis 
of  the  chemical  changes  they  produce  in  various 
materials. 

Because  of  their  association  with  disease  and  spoilage 
of  food,  bacteria  have  gained  a  bad  reputation,  and  it 
is  nof  always  appreciated  that  many  of  their  activities 
are  beneficial.  Eor  example,  bacteria  are  responsible 
for  manuring  the  soil  by  decomposing  dead  plants  into 
simple  chemicals  which  can  be  reabsorbed  as  food  by 

March,  1942  ' 


other  plants.  Without  this  process  the  soil  would 
rapidly  become  exhausted.  Bacteria  are  also  used  in 
the  treatment  of  sewage,  where  they  convert  the  foul¬ 
smelling  solid  material  into  odourless  substances  cap¬ 
able  of  being  disposed  of  as  fertilisers.  Other  examples 
of  usefulness  are  the  manufacture  of  vinegar,  in  which 
bacteria  assist  in  converting  the  starch  of  grain  into 
acetic  acid,  and  the  fermentation  of  brined  vegetables 
by  bacteria  for  pickle  manufacture.  In  this  process  the 
bacteria,  in  addition  to  producing  flavouring  substances, 
convert  the  sugar  in  the  vegetables  to  lactic  acid,  which, 
with  the  brine,  acts  as  a  preservative. 

The  Growth  of  Bacteria 

Bacteria  multiply,  not  by  developing  seeds  which  in 
turn  become  plants,  but  by  simple  division.  A  con¬ 
striction  appears  in  the  middle  of  an  individual  and  it 
breaks  into  two.  Each  of  these  repeat  the  process  and 
give  rise  to  four  progeny ;  the  four  become  eight,  and 
so  on.  This  process  is  known  as  “  fission  ”,  and  may 
occur  in  each  bacterium  about  every  20  minutes  under 
favourable  conditions.  This  rate  of  development  means 
that  a  single  bacterium  will  give  rise  to  one  thousand 
million  in  ten  hours.  Due  to  exhaustion  of  food  and 
the  poisoning  effect  of  the  chemicals  they  produce,  the 
growth-rate  is  slowed  down  after  some  hours,  and 
eventually  ceases.  The  rapidity  with  which  bacteria 
can  develop  should  be  thoroughly  appreciated,  since  it 
accounts  for  the  rapid  spoiling  of  food  in  warm 
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minute  amount  is  often  fatal.  This  toxin  is,  fortun¬ 
ately,  readily  inactivated  by  boiling.  Food  poisoning  is 
also  caused  through  consumption  of  food  containing 
certain  types  of  living  bacteria.  These  multiply  and 
liberate  toxin  in  the  intestinal  tract. 

Apart  from  chemical  changes  which  affect  palata- 
bility,  then,  food  in  which  bacteria  have  developed  may 
constitute  a  serious  menace  to  health. 


The  Effect  of  Temperature  on  Bacteria 

Bacteria  are  very  susceptible  to  the  effects  of  tem¬ 
perature.  By  freezing,  their  activities  can  be  stopped, 
just  as  the  growth  of  plants  is  prevented  by  frost.  The 
freezing  of  thi^  water  of  which  they  are  largely  cf)m- 
posed  interferes  with  their  normal  life  processes.  It  is 
this  fact  upon  which  the  practice  of  refrigeration  is 
based.  Moderate  heat,  such  as  normal  body  tempera¬ 
ture,  stimulates  their  growth.  One  particular  group 
requires  a  higher  temperature  than  any  other  group  for 
grow'th,  and,  in  fact,  grows  best  at  temperatures  which 
destroy  many  other  types.  These  are  known  as  tbermo- 
philes  (which  means  “  heat-lovers  ”),  and  they  are  ex¬ 
tremely  difficult  to  kill  by  heat.  They  cause  consider¬ 
able  trouble  in  canned  food  exported  to  tropical  coun¬ 
tries,  where  the  temperature  is  suitable  for  their 
growth. 

High  temperature,  such  as  that  of  boiling  water  or 
steam,  kills  growing  bacteria  instantly.  The  action  of 
heat  is  thought  to  coagulate,  or  “  set  ”,  the  protoplasm 
of  the  bacteria,  just  as  an  egg  is  ”  set  ”  by  boiling  in 
.water.  Some  types  of  bacteria,  however,  are  able  to 
cease  growing  and  enter  a  state  of  rest  by  concen¬ 
trating  their  existence  in  a  small  part  of  the  cell  and 
forming  a  tough  membrane  round  this  portion.  Each 
bacterium  forms  its  own  membrane,  and  when  in  this 
condition  they  are  called  spores,  and  are  much  more 
resistant  to  heat  and  other  adverse  influences  than 
when  actively  growing. 

As  a  rule,  spores  are  only  formed  by  the  rod-shaped 
bacteria.  The  position  and  shape  of  the  spore  is 
characteristic  for  a  given  species  of  rod ;  it  may  be 


weather.  The  result  of  the  activity  of  a  few  bacteria 
is  negligible,  but  if  growth  is  allowed  to  occur  for  a 
few  hours  the  results  will  be  increased  a  millionfold 
and  will  be  very  apparent. 

Bacteria  are  extremely  widespread  in  nature,  and  are 
found  in  soil,  water,  decaying  refuse  and  the  intestines 
of  man  and  animals.  Because  of  their  small  size,  the 
bacteria  are  readily  spread  by  air  currents.  Unless 
sj)ecial  precautions  are  taken,  therefore,  bacteria  are 
always  present  in  the  air  and  on  the  surface  of  any 
exposed  object,  but  until  food  and  moisture  are  avail¬ 
able  they  are  unable  to  grow  and  are  harmless. 

The  need  for  food  and  water  is  fundamental  in  ail 
forms  of  life.  Bacteria  are  no  exception.  In  many 
ways  they  are  comparable  with  ordinary  plants.  Just 
as  garden  plants  need  soil  for  growth,  so  bacteria  re¬ 
quire  some  form  of  soil.  Most  moist  foods,  particu¬ 
larly  those  containing  sugar  or  meat,  form  an  excellent 
soil  for  bacteria,  but  must  first  be  made  digestible  in 
order  that  they  may  be  absorbed  as  food.  To  effect 
this,  bacteria  manufacture  substances  called  enzymes, 
which  act  on  material  such  as  sugar  and  meat,  and 
change  them  into  simple  chemicals  which  suit  their 
food  requirements.  As  a  result  of  this  enzymic  action, 
sugar  may  be  changed  into  acids,  sometimes  with  the 
production  also  of  gases  such  as  carbon  dioxide  and 
hydrogen,  and  meat  ultimately  changed  into  various 
substances,  including  ammonia,  carbon  dioxide  and 
the  foul-smelling  compounds  which  are  characteristic 
of  putrid  meat.  The  decomposition  of  sugar  by  bac¬ 
teria  is  usually  referred  to  as  fermentation.  Putrefac¬ 
tion  refers  to  the  action  of  bacteria  on  meat  or  other 
protein  substances. 

In  addition  to  causing  these  chemical  changes,  some 
types  of  bacteria  produce  poisonous  substances  called 
toxins ;  these  bacteria  are  the  pathogens,  or  disease 
producers.  When  pathogenic  bacteria  enter  a  flesh 
wound,  it  is  the  toxin  they  produce  which  poisons  the 
surrounding  flesh  and  causes  it  to  become  “  septic 

Certain  types  of  bacteria  produce  toxin  during  their 
growth  in  food.  Such  food  causes  food  poisoning  when 
consumed.  One  toxin  produced  in  this  way  causes  the 
illness  known  as  botulism,  and  is  so  deadly  that  a 


Bacilli  in  Spore  Stage.  Spores  show  as  clear 
oval  portions  of  rods.  (  x  1000.) 
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situated  in  the  centre,  near  the  end,  or  at  the  end  of  the 
rod,  and  may  be  round  or  oval  in  shape.  As  the  spore 
matures,  ^the  remainder  of  the  cell  may  disappear,  until 
finally  only  the  spore  is  left.  The  spore  stage  is  only 
temporary,  and  under  favourable  conditions  the  spore 
germinates  like  a  seed,  and  growth  recommences.  The 
formation  of  a  spore  is  a  gradual  process,  and  actively 
growing  bacteria  do  not  instantly  form  spores  when 
exposed  to  heat. 

The  following  table  gives  a  rough  classification  of 
the  effects  of  temperature  : 

Thr  Effect  of  Temperature  on  Bacteria. 

Temperature.  '  Effect. 

5®  C.  and  below.  Growth  prevented  or  very  slow. 

5®  C.  to  lo®  C.  Lower  limit  of  growth  for  most 
types. 

20®  C.  to  40®  C.  Maximum  growth  for  most  types 
except  thermophiles. 

45®  C.-  Upper  limit  of  growth  for  most 

types. 

55®  C.  to  65®  C.  Maximum  growth  for  thermophiles. 

100®  C.  All  actively  growing  bacteria  killed 

instantly. 

Above  100®  C.  Spores  killed  (depending  on  time 
heat  is  applied  and  other  factors). 

By  sterilisation  is  implied  the  total  destruction  of  all 
bacteria  and  their  spores.  This  is  the  basic  principle 
of  canning,  and  much  work  has  been  carried  out  on  the 
subject.  As  a  result  it  has  been  discovered  that  the 
resistance  to  heat  of  bacteria  or  their  spores  is  greatly 
influenced  by  many  factors.  Moist  heat  is  more  efficient 
than  dry  heat.  Thus  steam  at  100®  C.  is  better  than 
dry  air  at  100®  C.  The  character  of  the  material  in 
which  the  bacteria  are  heated  is  very  important.  Acids 
are  distinctly  unfavourable  to  most  bacteria,  even  under 
normal  .temperature  conditions,  and  when  food  con¬ 
taining  acid  is  heated  the  degree  of  heat  necessary  to 
kill  the  bacteria  in  it  is  less  than  that  required  to  kill 
them  in  food  containing  no  acid.  In  short,  the  harm¬ 
ful  effect  of  the  acid  and  the  heat  are  additive.  As  an 
example,  in  canned  fruit,  bacteria  or  spores  are  more 
easily  killed  by  heat  than  in  soups  containing  no  acid. 

Another  important  factor  concerns  the  number  of 
bacteria  or  spores  present  in  the  food  to  be  heated.  At 
any  temperature,  the  greater  the  number  of  bacteria  or 
spores,  the  longer  is  the  time  required  to  kill  them  all. 
When  heat  is  applied,  the  spores  do  not  all  die  off  at 
the  same  time.  First  the  weak  spores  die,  next  the 
moderately  resistant,  and  finally  the  very  resistant, 
which  are  difficult  to  kill  without  continued  application 
of  heat.  With  a  large  collection  of  spores  the  number 
of  very  resistant  types  will  be  higher  than  that  in  a 
small  collection,  and  therefore  longer  heating  or  higher 
temperature  will  be  necessary  to  kill  them  all.  This 
shows  the  importance  of  using  only  fresh  material  for 
canning,  for,  if  it  is  stale  and  contains  large  numbers 
of  spores,  sterilisation  is  made  more  difficult. 

Pasteurisation 

In  certain  cases  the  high  temperature  called  for  by 
sterilisation  may  have  a  deleterious  effect  on  the  pro¬ 
duct  being  heated,  and  a  method  of  processing  known 
as  pasteurisation  is  resorted  to.  In  this  treatment  the 
lower  temperature  employed,  usually  60®  to  80®  C.,  is 
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intended  to  destroy  only  actively  growing  bacteria, 
leaving  spores  unharmed.  Since  the  disease-producing 
bacteria  likely  to  be  present  are  all  destroyed  by  pas¬ 
teurisation  temperature,  and  higher  temperatures  seri¬ 
ously  affect  flavour,  this  method  has  b^n  universally 
adopted  for  the  treatment  of  milk.  In  canning,  the 
pasteurisation  method  is  chiefly  used  for  very  acid 
products,  in  which  the  spore-forming  bacteria  are 
usually  unable  to  develop ;  in  such  cases  any  spores 
which  survive  the  treatment  can  be  ignored.  Other 
products  so  treated  may  include  sauces  and  ketchups. 

The  Action  of  Disinfectants  -  ■ 

In  addition  to  heat,  which  is  the  most  efficient 
method  of  killing  bacteria,  many  chemical  substances 
have  a  destructive  or  poisonous  effect.  These  are  com¬ 
monly  known  as  disinfectants.  They  usually  act  by 
combining  chemically  with  the  protoplasm  of  the  bac¬ 
teria,  producing  changes  which  kill  them  or  prevent 
their  growth.  Since  bacterial  protoplasm  closely  re¬ 
sembles  the  protoplasm  of  the  human  body,  most  of  the 
substances  which  are  poisonous  to  bacteria  are  also 
poisonous  to  man.  This  severely  limits  their  applica¬ 
tion  and  accounts  for  the  use  of  many  chemicals  as 
food  preservatives  being  forbidden  by  law. 

In  disinfection  by  chemicals  there  are  several  factors 
to  be  considered.  For  any  disinfectant  there  is  a  con¬ 
centration  below  which  it  ceases  to  act  fatally  on  the 
bacteria,  and  may  merely  prevent  their  growth.  In 
this  case  the  bacteria  may  recommence  growth  should 
the  disinfectant  be  further  diluted  or  removed.  This 
point  is  very  important  when  a  disinfectant  is  greatly 
diluted  by  the  material  being  disinfected. 

Sufficient  time  must  be  allowed  for  the  disinfectant 
to  act.  The  time  required  will  depend  on  the  concen¬ 
tration  of  disinfectant  and  the  character  of  the  sub¬ 
stance  being  disinfected.  As  with  heat,  spores  are  more 
resistant  to  disinfectant  than  actively  growing  bacteria, 
and  therefore  require  longer  exposure  or  higher  concen¬ 
trations.  It  is  essential  that  the  disinfectant  and  the 
bacteria  or  spores  come  into  intimate  contact  for  any 
action  to  take  place.  For  this  reason  materials  such  as 
solid  refuse  should  not  be  disinfected  by  chemicals,  and 
semi-solids  or  liquids  must  be  thoroughly  mixed  with 
the  disinfectant. 

The  presence  of  protein  materials,  such  as  meat  or 
blood,  decreases  the  effect  of  most  disinfectants,  be¬ 
cause  they  combine  with  the  protein,  leaving  less  to 
react  with  any  bacteria  present. 

Ideally,  the  only  disinfectant  necessary  in  a  food 
factory  should  be  soap  and  hot  water.  If  this  is 
applied  efficiently  and  frequently,  there  should  be  no 
opportunity  for  the  accumulation  of  decaying  refuse  or 
dirty  plant  needing  disinfection.  Thorough  scrubbing 
with  hot  soapy  water  will  markedly  reduce  the  number 
of  bacteria  on  a  smooth  surface  by  removing  small 
particles  of  dirt,  grease,  etc.,  which  may  harbour  them. 
Wooden  surfaces  which  are  pitted  and  grooved  are 
extremely  difficult  to  disinfect,  since  bacteria-laden 
material  accumulates  in  the  crevices  and  cannot  be 
reached. 

If  drastic  measures  are  necessary,  the  best  disin¬ 
fectant  for  factory  use  is  sodium  hypochlorite.  This 
solution  readily  liberates  chlorine,  to  which  bacteria  are 
extremely  susceptible;  it  can  be  used  for  disinfecting 
tables,  floors,  drains,  etc. 

(To  be  continued) 
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Gas  Production  in  a  Fermenting  Dough 

Its  Automatic  Measurement 

J.  R.  SEVILLE  (Director,  li.  H.  Seville.  Ltd.) 


The  first  aim  of  the  scientist,  in  whatever  field  he 
is  engaged,  is  to  provide  ways  and  means  to  sepa¬ 
rate  and  measure  the  various  influences  and  factors  at 
work  in '  the  processes  which  he  is  studying.  Lord 
Kelvin  said:  “  If  you  can  measure  that  of  which  you 
speak,  and  can  express  it  by  a  number,  you  know 
something  of  your  subject ;  but  if  you  cannot  measure 
it,  your  knowledge  is  meagre  and  unsatisfactory 

Early  Types  of  Apparatus 

One  of  the  most  important  factors  in  bread-making 
is  gas  production.  It  was  also  one  of  the  first  to  be 
scientifically  measured.  In  1882  Hayduck'  described 
a  simple  apparatus  in  which  the  carbon  dioxide  pro¬ 
duced  by  alcoholic  fermentation  was  measured  by  the 
displacement  of  water  from  a  burette  inverted  over  a 
water-trough. 

Fifteen  years  later  Kusserow*  described  an  alterna¬ 
tive  apparatus  which  was  the  forerunner  of  the  displace¬ 
ment  bottle  method  with  which  all  laboratory  workers 
are  familiar.  Both  of  these  methods  are  described  by 
Jago,*  and  both  are  still  used  extensively  for  the 
measurement  of  gas  production. 

As  the  years  went  by  the  need  for  a  recording  gaso¬ 
meter  became  increasingly  felt.  During  the  last  two 
decades  several  ingenious  and  more  or  less  elaborate 
appliances  have  made  their  appearance.  Most  of  these 
consist  essentially  of  a  bell  buoy  inside  which  the  gas 
is  collected  over  water  or  -other  liquid,  and  a  clock- 
driven  chart  on  which  the  rising  of  the  buoy  is  recorded 
by  a  pen. 

In  one  instrument,  the  fermentograph,  the  dough  is 
confined  in  a  rubber  bag  which  is  submerged  in  a  water 


A — Thermostatically  con¬ 
trolled  water  bath. 

B — Pressure  vessel  con¬ 
nected  to  C. 

C — Cambridge  recording 
pressure  gauge. 

D — Pressure  vessel  fitted 
with  dial  gauge. 

E — Control  panel. 
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bath.  As  the  carbon  dioxide  is  generated  in  the  dough, 
the  bag  expands  and  displaces  an  equal  amount  of 
water.  The  consequent  loss  of  weight  is  transferred 
by  the  suspension  to  a  scale  head,  and  is  recorded  on 
a  chart. 

It  will  be  observed  that  in  all  of  the  foregoing 
methods  the  gas  is  measured  by  liquid  displacement, 
and  in  all  save  the  last  mentioned  the  gas  and  the 
liquid  are  in  contact  with  each  other.  As  is  commonly 
known,  carbon  dioxide  is  soluble  in  water.  This  fact 
makes  neces.sary  the  use  of  some  liquid  in  which  the 
gas  does  not  dissolve,  or,  alternatively,  a  partition  of 
oil  on  the  surface  of  the  water,  so  that  the  carbon 
dioxide  does  not  come  into  contact  with  it.  Schmalz 
and  Sullivan*  have  shown  that  even  in  the  case  of  the 
fermentograph  there  is  a  loss  of  gas  by  diffusion 
through  the  walls  of  the  rubber  bag,  which  may  amount 
to  as  much  as  5  per  cent. 

In  1932  three  American  cereal  chemists®  suggested 
that,  instead  of  measuring  the  volume  increase  of  the 
gas  at  more  or  less  constant  pressure,  it  might  be 
equally  satisfactory  to  measure  the  pressure  increase  at 
constant  volume,  or,  in  other  words,  when  the  gas  is 
confined  in  the  fermenting  vessel. 

The  advantages  possessed  by  such  a  method  will  be 
at  once  apparent.  The  apparatus  consists  simply  of  a 
suitable  fermentation  vessel  (immersed,  of  course,  in  a 
thermostatically  controlled  water  bath)  and  a  pressure 
gauge.  There  is  no  second  vessel,  consequently  a 
smaller  water  bath  will  serve  for  a  given  number  of 
units.  There  is  no  displacement  liquid  to  be  manipu¬ 
lated,  hence  the  time  taken  to  operate  and  maintain  the 
unit  is  considerably  reduced. 


The  apparatus  as  modified  by  the  original  workers* 
was  equipped  with  a  mercury  U-tube  gauge,  and  pres¬ 
sures  up  to  700  or  800  mms.  of  mercury  (approximately 
15  lbs.  per  square  inch)  vyere  commonly  attained.  Sub¬ 
sequently  another  worker,  Landis,^  suggested  the  use 
of  a  bourdon-tube  dial  gauge  in  place  of  the  mercury 
manometer.  This  proved  to  be  equally  satisfactory, 
and  made  for  a  more  robust  and  compact  appliance. 
The  gauge  was  mounted  on  the  lid  of  the  pressure 
vessel  in  the  manner  shown  at  D  in  the  illustration. 

■  It  was  recently  decided  to  adopt  the  pressure  method 
of  measuring  gas  production  iri  the  author’s  laboratory. 
In  order  to  make  the  test  as  automatic  as  possible,  a 
Cambridge  recording  pressure  gauge  was  installed,  and 
connected  by  pressure  tubing  to  one  of  the  fermentation 
vessels.  This  instrument  is  quite  sensitive  and  accurate 
throughout  the  scale  range,  and,  as  will  be  seen  later,  it 
yields  results  which  check  very  closely  with  those  ob¬ 
tained  by  the  older  method. 

Details  of  the  Present  Method 

The  pressure  range  decided  upon  was  o  to  5  lbs.  per 
square  inch.  Higher  pressures  than  this  are  unnecessary 
and  tend  to  the  development  of  leaks  in  the  system. 
On  the  other  hand,  extremely  low  pressures  (say,  o  to 
5  inches  w.g.)  give  readings  which  are  unduly  affected 
by  slight  temperature  variations  in  the  water  bath.  A 
variation  of  0-2 "  C.  would,  at  these  low  pressures, 
affect  the  result  by  more  than  5  per  cent. 

When  first  considering  this  method  of  measuring  gas 
production,  one  immediately  questions  the  effect  of  the 
increasing  pressure  on  the  fermenting  dough.  It  has 
been  shown  by  Sandstedt  and  Blish,*  and  subsequently 
by  other  workers,  that  gas  production  is  not  appreciably 
affected  by  the  increasing  pressure,  at  any  rate  up  to 
approximately  20  lbs.  per  square  inch.  This  is  con¬ 
firmed  by  the  results  given  below. 

In  arriving  at  these  results,  two  equal  portions  were 
weighed  off  from  each  test  dough.  One  of  these  was 
placed  in  the  pressure  vessel  connected  to  the  recorder, 
and  the  other  in  a  standard  displacement  apparatus. 
If  gas  production  is  unaffected  by  the  pressure  de¬ 
veloped  in  the  pressure  vessel,  there  should  exist  a 
simple  relationship  between  the  two  sets  of  readings. 
That  this  is,  in  fact,  the  case  is  shown  by  a  comparison 
of  columns  2  and  3  in  the  table. 

In  this  table  are  given  three  sets  of  results.  In  each 
set  column  i  is  the  pressure  reading  obtained  on  the 
recorder.  Column  2  is  the  number  of  c.cs.  of  liquid 


displaced  in  the  standard  apparatus.  Column  3  is  the 
result  of  multiplying  column  i  by  a  constant — in  this 
case  78.  The  agreement  between  the  last  two  columns 
is  as  close  as  one  could  e.xpect  to  obtain  even  when 
using  two  identical  displacement  units. 

Measuring  Gas  Retention 

One  criticism  of  the  pressure  method  is  that  it  does 
not  permit  the  separate  measurement  of  the  gas-retain¬ 
ing  capacity  of  the  dough.  Work  done  in  the  author’s 
laboratory,  however,  has  led  him  to  the  conclusion  that 
gas  retention,  as  commonly  measured,  is  difficult  to 
correlate  with  baking  quality.  Certain  inferences  may, 
of  course,  be  drawn,  but  it  would  appear  that,  unless 
gas  retention  is  measured  under  actual  bakery  condi¬ 
tions,  no  great  reliance  can  be  placed  upon  the  results. 

There  is  being  developed  in  this  laboratory  a  method 
in  which  the  dough  under  test  is  mixed,  fermented, 
handed  up  and  moulded  under  controlled  bakery  con¬ 
ditions.  .‘^t  this  point  two  standard  baking  pans  con¬ 
taining  the  dough  ready  for  proofing  are  taken  and 
proofed  to  a  predetermined  height  in  a  thermostatically 
controlled  laboratory  proofing  cabinet.  The  time  taken 
in  proof  is  automatically  recorded.  At  the  same  time, 
from  the  dough  in  a  third  pan  is  weighed  the  necessary 
amount  for  the  gas-production  apparatus. 

It  is  evident  that  we  have  here  a  method  of  com¬ 
paring  the  total  gas  production  of  the  dough  with  its 
gas-retaining  power  under  actual  working  conditions. 
It  is,  of  course,  an  advantage  to  carry  the  proof  con¬ 
siderably  beyond  the  usual  point,  so  that  any  weakness 
at  the  oven  stage  may  become  apparent. 

Interesting  results  have  already  been  obtained  by  this 
method,  and  it  is  reasonable  to  believe  that  it  holds 
considerable  promise  as  a  reliable  and  informative 
routine  test. 
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Tabi.e  showing  the  Agreement  between  the  Displacement  and  Pressure 
Methods  of  Measuring  Gas  Production. 


Correspondence 


The  Saccharin  (Control  and  Prices)  Order 

Dear  Sir, — I'he  Saccharin  (Control  and  Maximum 
Prices)  Order,  1941  (No.  2129),  dated  December  30, 
1941,  is  one  of  the  Emerj'ency  Orders  in  the  ranjje  of 
the  Food  Substitutes  Refjulations ;  according*  to  it 
blancmange  powder,  cornflour  or  custard  powder  must 
not  be  mixed  with  saccharin,  thus  cancelling  a  number 
of  licences  previously  granted  to  manufacturers  of 
sweetened  custard  and  blancmange  powders. 

The  manufacture  of  so-called  “  sweetening  solu¬ 
tions  ”,  except  for  pharmaceutical  purposes,  is  for¬ 
bidden.  This  makes  the  case  of  Elixir  of  Saccharin 
B.P.C.  a  curious  one.  To  the  best  of  my  knowledge 
the  sale  of  this  preparation  over  the  counter  as  packed 
goods  in  i-oz.  or  2-oz.  bottles  is  not  allowed,  but  its 
sale  in  large  quantities  is  naturally  not  restricted.  The 
retail  chemist  is  thereby  placed  in  an  awkward  posi¬ 
tion.  A  customer  may  demand  i  oz.  of  Elixir  of  Sac¬ 
charin  B.P.C.,  and  the  chemist  has  to  give  it  to  him 
with  his  blessing — ”  for  pharmaceutical  purposes 
only 

The  instructions  embodied  in  the  Order  are  not  com¬ 
plete,  as,  for  instance,  the  sale  of  saccharin  tablets  in 
packets  is  suggested ;  and  the  sale  of  saccharin  tablets 
in  bulk  is  not  forbidden. 

Saccharin  solution,  in  my  opinion,  is  not  always  a 
substitute  for  sugar.  The  sweetening  effect  is  given  by 
saccharin  powder,  but  this  has  no  nutritious  property. 
The  chemical  definition  of  saccharin  is  given  in  the 
Order,  but  there  is  no  definition  of  sugar,  by  which 
one  presumes  sucrose  is  intended. 

Many  food  preparations  are  sweetened  with  sac¬ 
charin,  such  as  cordials,  for  example,  and  in  my 
opinion  there  is  no  objection  to  using  saccharin  as  a 
sweetening  agent  in  any  such  preparations,  with  the 
exception  of  those  expressly  mentioned  in  the  Sac¬ 
charin  Order. 

.\  definite  ruling  in  this  matter  would  certainly  clear 
the  air. 

Yours  faithfully, 

CARL  SCHMEIDLER, 
Managing  Director. 

C.  R.  Marker,  Stagg  and  Morgan 
Limited. 


More  about  Saccharin 

Dear  Sir, — In  the  Pharmaceutical  Journal  edition 
of  January  3,  on  page  2,  will  be  found  some  details 
of  the  new  Order  made  by  the  Minister  of  Food  with 
regard  to  maximum  prices  for  saccharin.  It  states 
that  “  the  Order  also  prohibits  the  manufacture  of 
saccharin  and  dulcin  solutions  except  for  pharmaceuti¬ 
cal  uses,  and  the  sale  of  sweetening  powders  capable 
of  being  used  as  a  substitute  for  sugar  .  .  ,  ‘‘These 
provisions  come  into  force  on  February  i,  1942.” 

W  e,  along  with  many  other  essence  manufacturers, 
have  been  supplying  saccharin  solutions  for  many  years 
to  all  classes  of  food-stuff  manufacturers — e.g.,  mineral 
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water  manufacturers,  bakers  and  confectioners,  ice¬ 
cream  manufacturers,  lemon  curd  manufacturers,  etc. 

The  writer  is  of  the  opinion  that  the  Minister  of 
Food,  in  bringing  into  being  such  an  Order,  has  not 
been  fully  conversant  with  the  use  of  sweeteners, 
which  are  so  vital  and  Important  in  maintaining  pro¬ 
duction  of  essential  food-stuffs,  especially  so  in  these 
days. 

We  are  in  full  agreement  that  maximum  prices  for 
saccharin  tablets,  saccharin  solutions,  etc.,  should  be 
enforced  for  a  definite  standard  of  quality,  whether 
sales  are  made  direct  to  the  retail  trade  for  re-sale  to 
the  public,  or  whether  the  sweetener  is  for  sale  to  food 
manufacturers  for  use  in  their  products. 

We  have  been  careful  not  to  supply  any  firm  or_ 
person  who  would  not  guarantee  that  the  sweetener 
which  they  purchased  from  us  was  to  be  used  solely  in 
the  manufacture  of  essential  food-stuffs. 

The  mineral  water  trades  are  to  a  great  extent  de¬ 
pendent  upon  saccharin  and  saccharin  solutions  to 
maintain  their  output,  and  liquid  sweeteners  have  also 
been  used  extensively  in  the  manufacture  of  ice-cream. 

We  may  mention  that  we  are  supplying  sweetener 
to  a  large  number  of  important  firms  who  hold  War 
Office  contracts  for  the  supply  of  food-stuffs  to  H.M. 
forces,  canteens,  etc. 

In  the  circumstances  we  consider  that  a  strong  com¬ 
plaint  should  be  made  to  the  Minister  of  h'ood  with 
regard  to  this  Order,  and  that  all  possible  should  be 
done  to  persuade  various  Associations  of  food-stuff 
manufacturers,  and  their  members,  to  make  similar 
representations. 

In  particular,  the  bakery  trade  will  be  faced  with 
very  much  greater  difficulty  in  fulfilling  the  demand 
for  their  products,  if  compounded  sweeteners  are  not 
available. 

Some  other  points  which  might  be  brought  before 
the  notice  of  the  Minister  of  Food  are  ; 

(1)  The  loss  in  revenue  to  the  Exchequer  due  to  the 
restricted  sales  of  saccharin. 

(2)  Such  an  Order  gives  a  monopoly  to  the  actual 
manufacturers  of  saccharin,  dulcin,  thus  cutting  out 
the  present  distributors  who  can  supply  sweeteners 
along  with  their  other  products. 

(3)  Psychological  effect  on  the  public  if  they  are 
unable  to  purchase  sweetened  confectionery,  mineral 
waters,  etc.  The  duty  of  all  food  manufacturers  is  to 
maintain  in  the  public  that  feeling  of  confidence  and 
well  being  which  emanates  from  being  able  to  pur¬ 
chase  their  requirements  of  the  necessary  foods. 

(4)  Members  of  the  public  and  of  the  various  food 
manufacturers  Associations  .should  write  to  their  local 
Member  of  Parliament  about  the  matter. 

(5)  The  Ministry  of  Food,  Sugar  Section,  was  un¬ 
doubtedly  aware  of  the  possibilities  of  the  use  of  .sac¬ 
charin  in  maintaining  production  of  essential  food¬ 
stuffs,  and  this  no  doubt  would  be  taken  into  account 
when  allocating  the  present  sugar  rations  to  manu¬ 
facturers. 

(6)  If  saccharin  is  to  be  used  essentially  for  making 
into  tablets,  is  there  sufficient  machinery  and  labour 
available  to  make  the  necessary  quantity  to  meet  even 
a  proportion  of  the  public  demand  for  such  tablets? 
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(7)  Is  not  the  new  Order  likely  to  imcrease  the 
activities  of  the  black  market? 

(8)  In  view  of  the  exceptional  concentrations  of  sac¬ 
charin,  many  food-stuff  manufacturers  would  encounter 
the  greatest  difficulty  irt  incorporating  this  into  their 
products.  The  baker,  confectioner,  ice  cream  manu¬ 
facturer,  etc.,  requires  a  sweetener  which  gives  a  cer¬ 
tain  amount  of  bulk,  or  enables  him  to  make  up  the 
lost  weight  occasioned  by  the  use  of  saccharin  solu¬ 
tion  in  place  of  sugar. 

Yours  faithfully, 
GUMMING  P.ARSONS,  LTD., 

F.  Farage, 

Director. 


Rat — Fifth  Columnist 

Dear  Sir, — There  can  be  little  doubt  that  the  rat  is 
proving  the  most  damaging  fifth  columnist  in  our  vital 
food  industry.  In  a  recent  paper  in  the  Lancet  I  laid 
emphasis  on  the  need  for  a  much  more  vigorous  and 
better  organised  method  of  checking  these  rodents. 
We  must,  indeed,  be  grateful  to  the  Ministry  of  Food 
and  its  rodent  control  department  for  the  only  really 
organised  national  rat  campaign  this  country  has 
known,  but  these  are  times  of  exceptional  urgency,  and 
one  wonders  if  the  very  praiseworthy  methods  of  the 
Ministry  of  Food  could  not  be  improved. 

The  methods  adopted  by  the  Ministry  are  sound  in 
themselves.  Some  of  its  advisers  are  international 
authorities ;  improvement  seems  to  He  in  more  power 
and  scope  for  the  individual  rodent  officers,  and  more 
compulsion  with  the  public.  A  shortage  of  skilled  rat¬ 
catchers  led  to  plans  to  train  women  as  rat-catchers, 
but  one  would  have  thought  such  work  very  appro¬ 
priate  for  the  Land  Army,  particularly  as  I  have  come 
across  Land  Army  girls  looking  after  a  small  green¬ 
house  of  azaleas  and  begonias  for  people  of  gentle 
birth  who  cannot  get  a  male  gardener. 

The  Ministry  failed  lamentably  to  show  any  more 
skill  in  propaganda  than  the  rest  of  the  Government 
departments.  There  have  been  complaints  of  insuffi¬ 
cient  co-operation  from  warehousemen,  factory  man¬ 
agers  and  other  people.  Where  food  reserves  have 
been  stored  in  buildings  not  normally  handling  food¬ 
stuffs,  managements  argued  that  they  were  not  respon¬ 
sible  for  taking  measures  against  the  rats.  In  some 
blitzed  areas  I  have  been  told  that  the  local  authorities 
have  not  co-operated  sufficiently  because  their  staff  of 
full-time  rat-catchers  was  helping  with  the  avalanche 
of  work  connected  with  billeting,  rehousing  and  other 
post-blitz  headaches.  If  a  big  warehouse  company  is 
asked  how  many  rat-traps  it  has  for  its  six  acres  of 
buildings  the  reply  is  generally  something  like  half  a 
dozen  or  a  dozen.  If  the  management  is  told  that  it 
ought  to  have  far  more  than  that  in  each  warehouse, 
the  idea  is  usually  considered  to  be  ridiculous.  Surely 
powers  should  be  given  to  rodent  officers  to  compel  the 
use  of  fresh  bait  daily,  sufficient  traps  for  the  local  rat 
population,  and  for  vermin-control  rat-proofing  of 
buildings  to  be  part  of  the  firm’s  work? 

I  understand  that  there  is  an  association  of  vermin 
poison  manufacturers  and  that  contracts  for  vermin 
control  are  given  only  to  firms  which  are  members  of 
this  association.  Such  a  monopoly  does  not  encourage 
much  individual  enterprise.  Red  squill  and  many  pro¬ 
prietary  baits  and  poisons  are  now  very  difficult  to 
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obtain.  With  a  virus  the  rats  in  an  area  generally 
become  immune  to  it  after  a  while,  despite  its  earlier 
effects;  the  Ministry  of  Agriculture  leaflet  on  rat  con¬ 
trol  does  not  speak  very  favourably  of  the  use  of  a 
virus. 

Plenty  of  experience  in  trying  to  keep  down  vermin 
in  warehouses  or  on  a  farro  shows  that  there  is  the 
world  of  difference  between  routine  advice  and  prac¬ 
tical  trapping  experience.  The  average  practical  rat- 
trapper  who  has  lived  by  results  is  ignorant  of  the 
biology  of  the  rat,  and  probably  could  not  write  a 
leaflet  for  the  Ministry;  but  one  such  man  is  worth 
more  than  several  academic  biologists  when  it  comes  to 
getting  rid  of  rats.  Is  full  use  being  made  of  such 
men?  Hundreds  of  gamekeepers  with  a  life’s  experi¬ 
ence  of  vermin  trapping  were  thrown  out  of  work  by 
the  war.  An  important  divisional  rodent  officer,  recently 
telling  me  he  was  short  of  skilled  rat-catchers,  was 
most  grateful  to  learn  .that  the  Gamekeepers’  Associa¬ 
tion  keeps  a  register  of  members  in  need  of  a  job  or  a 
change ! 

Does  the  .Ministry  give  scope  to  this  individual  skill 
and  experience  outside  the  firms  in  a  favoured  associa¬ 
tion?  1  understand  that  no  rodent  officer  is  permitted 
to  use  strychnine  poisons,  although  one  told  me  tliat 
it  was  the  only  way  they  could  check  the  rats.  Yet  it 
is  being  officially  recommended  for  moles  in  North 
Wales !  The  only  other  stuff  to  approach  it  in  results 
is  white  arsenic.  In  America  strychnine  is  the  basis  of 
vermin  control  because  it  does  bring  results.  Admittedly 
it  is  dangerous  and  must  only  be  used  with  great 
caution  and  skill. 

Public  co-operation  in  rat  control  is  feeble,  due  to 
lack  of  compulsion  by  the  authorities,  and  to  the  failure 
of  propaganda.  The  film  ‘‘Kill  That  Rat!”  could 
have  been  put  over  to  the  public,  the  farmer  and  the 
business  man  in  such  a  way  that  it  made  him  do  some¬ 
thing  about  it.  It  merely  makes  him  agree  with  it. 
What  efforts  have  been  made  to  distribute  it?  It  was 
only  by  accident  that  I  discovered  I  could  borrow  it  free 
from  the  Central  Film  Library,  but  only  in  the  i6  mm. 
version. 

An  effort  should  be  made  to  discourage  the  public 
attitude  to  rat-catching  as  a  loathsome  job  fit  only  for 
old  and  dirty  men  !  The  status  of  the  rat-catcher  must 
be  raised  by  better  pay. 

The  new  Infestation  Order,  1941,  of  the  Ministry  of 
Food,  which  came  into  operation  in  January,  1942,  is  a 
most  useful  step  in  the  right  direction,  but  it  does  not 
go  far  enough,  and  it  can  only  achieve  its  full  value  if 
persistently  and  widely  enforced.  It  must  not  be 
flouted— like  the  Rats  and  Mice  (Destruction)  Act, 
1919. 

Yours,  etc., 

ERIC  HARDY. 


British  Material  for  Export 

Overseas  readers  are  advised  that  the  fact 
that  goo<ls  made  of  raw  materials  in  short 
.supply  owing  to  war  conditions  are  adver¬ 
tised  in  Food  Manufacture  should  not  be 
taken  as  an  indication  that  they  are  neces¬ 
sarily  available  for  export. 
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Recent  Russian  Food  Research 


Among  other  investigations  recently  carried  out  by  Russian  scientists  is  the  important  one 
connected  with  the  conservation  of  vitamin  C  in  soups  for  the  workers,  particularly  on 
collective  farms,  As'borschtch,  the  Ukrainian  soup,  represents  an  essential  part  of  the  diet. 


A  method  of  preliminary  destruction  of  foodstuffs 
for  the  electrocolorimetric  micro-determination  of 
arsenic. 

The  electrocolorimetric  method  for  the  determination 
of  arsenic  contained  in  foods  and  beverages  is  proposed 
by  A.  I.  Stenberg  (Problems  of  Nutrition,  x,  2,  1041). 
The  results  obtained  by  applying  partial  destruction 
preliminary  to  estimation  are  no  less  exact  than  deter¬ 
minations  carried  out  after  complete  destruction  of  the 
examined  material.  Methods  are  discussed  for  treating 
such  products  as  meat,  fish,  flour  and  flour  products, 
milk  products,  etc.  For  the  estimation  of  arsenic  con¬ 
tained  in  vegetable  oils  and  animal  fats  with  normal 
acidity,  like  butter,  sunflower  oil,  etc.,  it  is  proposed  to 
obtain  an  ether  extract  from  the  examined  material ; 
from  this  extract  arsenic  can  then  be  extracted  with 
alkali.  Hot  alkali  solutions  from  the  fat  Or  oil  can  also 
be  used,  and  arsenic  directly  estimated  in  this  solution. 
•Short  hydrolysis  and  rapid  oxidation  of  sugars  is  pro¬ 
posed  for  the  treatment  of  sugar  products  and  beverages 
such  as  sweets,  preserves,  jam,  syrup,  fruit  juices,  etc. 

Analyses  as  suggested  by  the  author  take  about  3  to 
4  hours;  for  flour  and  flour  products  approximately  5 
hours.  A  similar  method  can  be  applied  for  the  estima¬ 
tion  of  arsenic  contained  in  animal  tissues.  It  is  con¬ 
cluded  that  the  use  of  the  straight  arsenic  determina¬ 
tion — i.e.,  without  preliminary  partial  destruction  of 
the  analysed  material — allows  only  the  estimation  of  a 
part  of  the  arsenic  contained  in  the  products. 

The  reaction  of  the  ring-precipitation  in  the  exam¬ 
ination  of  meat  infected  by  Bacillus  suipestifer. 

The  preparation  of  serum  from  rabbits  immunised  to 
Bacillus  suipestifer  is  described  by  V.  P.  Ignatova 
(Problems  of  Nutrition,  x,  1,  1041).  The  serum  which 
is  thus  prepared  contains  “  precipitin  ”,  which  precipi¬ 
tates  from  solution  the  protoplasmic  protein  peculiar  to 
the  bacteria  previously  used  as  the  antigen.  Further¬ 
more,  physiological  solutions  of  Bacillus  suipestifer 
(antigen)  are  made  up,  finally  boiled  in  the  water  bath 
at  100"  C.  for  30  minutes,  and  subsequently  centrifuged 
until  completely  transparent.  The  precipitation  reaction 
is  carried  out  at  room  temperature,  and  is  observed  to 
take  place  2  to  20  minutes  after  the  precipitating  serum 
and  the  antigen  preparation  have  come  into  contact. 
The  precipitating  sera  can  be  kept  sterile  if  stored  in 
glycerine  (1:1)  at  4“  C.  in  the  refrigerator.  The  pre¬ 
cipitating  quality  of  the  serum  remains  active  for  a 
year  under  these  conditions,  and  is  specific.  After 
having  carried  out  various  experiments  on  artificiallv 
infected  meat,  the  author  investigated  the  value  of  the 
described  method  applied  to  naturally  infected  meat. 
Extracts  were  made  from  meat  taken  from  liver, 
spleen,  heart,  marrow,  etc.,  of  various  animals  in¬ 
fected  by  Bacillus  suipestifer.  The  extracts  were  boiled 
in  the  water  bath  for  20  minutes  at  100®  C.  after 
having  been  carefully  prepared  in  sterile  physiological 
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solutions.  Thirty-seven  of  100  examined  samples  were 
found  to  contain  Bacillus  suipestifer.  For  comparison, 
analyses  by  the  ordinary  bacteriological  method  were 
carried  out,  side  by  side  with  the  serological  method. 
The  following  valuable  results  were  obtained  :  Out  of 
37  positive  results  (  =  100  per  cent.),  28  samples  (  =  75’6 
per  cent.)  gave  positive  results  according  to  the  sero¬ 
logical  method,  and  in  24  cases  (  =  64-8  per  cent.)  results 
obtained  with  bacteriological  and  serological  determina¬ 
tions  coincided.  The  high  percentage  of  identical  data 
recorded  by  the  two  different  methods  speaks  plainly 
for  the  practical  value  of  the  described  method. 

The  influence  of  the  preparation  of  vegetables  on 
the  vitamin  C  content  of  soups. 

The  composition  and  preparation  of  the  Ukrainian 
soup  borschtch,  which  is  made  out  of  a  number  of  vege¬ 
tables  cooked  together,  is  discussed  by  I.  J.  Soloveichek 
and  P.  A.  Vasiluk  (Problems  of  Nutrition,  x,  2,  1941). 
Particularly  on  collective  farms,  this  soup  represents 
an  essential  part  of  the  workmen’s  diet,  not  only  for 
the  calorific  value  of  the  food,  but  also  because  it  is 
important  for  its  vitamin — especially  ascorbic  acid — 
content.  The  authors  carefully  investigated  the 
method  of  preparation  of  the  soup  in  order  to  find  out 
whether  the  maximum  of  the  available  vitamin  C  was 
preserved  in  the  soup  until  this  reached  the  consumer. 
It  was,  however,  found  that  in  some  cases  as  much  as 
70-8  per  cent,  of  the  vitamin  was  lost  before  the  soup 
could  be  eaten  by  the  worker.  The  chief  cause  for 
these  considerable  losses  in  vitamin  activity  was  dis¬ 
covered  to  be  the  fact  that  the  soups  were  prepared  and 
transported  to  the  workers  in  open  or  badly  closed  con¬ 
tainers,  and  that  finally  the  meal  had  to  be  rewarmed 
on  the  spot,  entailing  a  further  serious  loss  in  vitamin 
content.  Various  methods  to  remedy  these  short¬ 
comings  are  suggested. 

Preparations  of  margarine  and  butter  from  cream 
with  the  help  of  a  colloid  mill. 

Methods  are  described  by  N.  I.  Kosine  and  S.  M. 
Bezsonov  (Problems  of  Nutrition,  x,  1,  1941)  for  the 
use*  of  a  colloid  mill  in  the  production  of  synthetic 
foods  of  the  ‘‘  butter  ”  type.  It  is  observed  that  under 
certain  conditions  butter-like  products  can  be  prepared 
from  emulsions  composed  of  milk,  fat  and  water ;  this 
“  butter  ”  is  said  to  have  a  better  taste  and  constitution 
than  ordinary  margarine.  It  is  also  stated  that  produc¬ 
tion  is  very  economical. 

The  adjustment  of  a  number  of  factors  is  necessary 
for  the  successful  preparation  of  the  food.  The  most 
important  were  studied  by  the  authors — i.e.,  tempera¬ 
ture,  fat  content  and  total  composition  of  the  emulsion. 

(i)  Results  show  that  if  the  colloid  solution  leaving 
the  mill  has  a  higher  temperature  than  that  of  the  fat, 
butter  does  not  form.  The  emulsion  has  to  be  cooled 
(preferably  to  5®  C.).  In  this  connection  it  is  also  said 
that  the  longer  the  emulsion  is  left  at  low  temperatures. 
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the  lower  is  the  percentage  of  fat  remaining  in  the 
buttermilk. 

(2)  If  the  fat  dispersion  in  the  emulsion  is  too  high, 
butter  cannot  be  prepared ;  45  to  55  per  cent,  of  fat  in 
the  emulsion  is  said  to  represent  a  satisfactory  pro¬ 
portion. 

(3)  Emulsions  obtained  by  using  complete  as  well  as 
skim  milk  are  shown  to  give  good  results.  Forty  per 
cent,  fat  for  60  per  cent,  milk  is  used  in  several  suc¬ 
cessful  experiments ;  it  is  furthermore  demonstrated 
that  the  milk  of  an  emulsion  can  be  collected  from  the 
buttermilk  and  re-used  two  to  three  times  for  the  pre¬ 
paration  of  new  emulsions.  Still  more  complete  and 
economical  use  can  be  made  of  the  milk  if  it  is  suitably 
diluted  with  water. 

E.  R.  P. 


Campden  Research  Station 

In  his  annual  report  for  1940  the  Director,  Mr.  F. 
Hirst,  .M.Sc.,  .A.R.C.Sc.,  in  referring  to  the  investiga¬ 
tion  of  the  practical  problems  connected  with  the  pre- 
ser\ation  of  food  under  war  conditions,  and  research 
work  carried  out  at  the  station,  points  out  that  indi¬ 
vidual  members  of  the  staff  have  been  called  upon  in  an 
advisory  capacity  by  the  Ministry  of  Food  and  to  assist 
in  the  preparation  and  administration  of  the  Fruit  and 
Vegetables  (Canning)  Order,  1940. 

Research  and  experimental  work  included  the  fol¬ 
lowing  subjects  :  Hydrogen  Swells ;  Drained  Weights ; 
Final  Densities ;  ('hanges  in  pH  ;  Ethylene  Ripening 
of  Plums;  Bottling  Tests  on  Vegetables;  Texture  of 
Processed  Peas ;  Heat  Penetration :  Byssochlamys 
Fulva. 

Control  of  Sweetness 

A  paper  by  Mr.  W.  B.  .\dam  gives  details  of  the  con¬ 
trol  of  sweetness  in  view  of  the  conservation  of  sugar 
supplies.  The  first  point  to  be  considered  was  how  far 
the  density  of  syrups  might  be  reduced  before  canned 
fruits  became  unpalatable  to  the  average  consumer. 
This  level  varies  for  the  different  fruits  and  is  probably 
about  20°  Brix  for  the  least  acid  {e.g.,  sweet  cherries) 
and  about  35°  Brix  for  the  most  acid  fruits  (e.g.,  logan¬ 
berries,  damsons  and  under-ripe  plums). 

Sugars  other  than  Sucrose 

The  sweetness  of  pure  anhydrous  dextrose  has  been 
fixed  fairly  accurately  at  74  to  75  compared  with  sucrose 
at  loo,  but  there  is  much  less  agreement  .about  the 
swi'etness  of  fructose.  Published  results  vary  between 
103  and  175,  the  latter  figure  having  for  .a  long  time 
l)een  accepted  as  a  standard.  If  it  is  agreed  that  dex¬ 
trose  is  75  and  fructose  175,  the  figure  for  invert  sugar 
is  125. 

Dextrose  (Glucose). — Glucose  contains  about  80  to 
85  per  cent,  solids,  of  which  about  35  per  cent,  is  dex¬ 
trose  and  maltose.  Its  sweetness,  compared  with 
sucrose  (too)  is  only  .about  20  to  25,  and  it  is  useless  for 
increasing  the  sweetness  of  canned  fruits,  .\  new 
glucose  syrup  known  as  “  sweetose  ”  contains  about 
55  per  cent,  of  dextrose  and  maltose,  and  has  a  com- 
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parative  sweetening  power  of  about  40.  .Another  com¬ 
mercial  product  called  “  cerelose  ”  consists  of  pure 
solid  dextrose.  Solid  dextrose  may  be  added  as  a  sub¬ 
stitute  for  one-quarter  of  the  sucrose  used,  according  to 
.American  practice,  but  complete  substitution  of  sucrose 
by  dextrose  may  give  rise  to  undesirable  flavours. 

Lcvvulose  (Fructose). — This  may  be  obtained  by  the 
hydrolysis  of  inulin,  which  occurs  in  artichokes  and 
dahlia  tubers,  but  its  addition  to  canned  fruits  is  not  a 
practical  proposition  as  it  is  not  readily  available  com¬ 
mercially.  It  is  the  sweetest  of  the  sugars. 

Invert  .Sugar. — Tasting  tests  made  on  fruits  canned 
with  syrup  inverted  by  trailing  with  150  ml.  of  normal 
hydrochloric  acid  per  gallon  of  syrup,  the  acid  being 
afterwards  neutralised  with  caustic  soda  demonstrated 
that  little  difference  could  be  distinguished  between  the 
inverted  samples  and  the  controls. 

Sweetening  Agents  other  than  Sugar 

Saccharin. — Saccharin  is  relatively  insoluble  in  water 
and  the  more  convenient  form  for  general  use  is  so- 
called  “  soluble  saccharin,”  which  appears  to  be  about 
eight  or  nine-tenths  as  sweet  as  saccharin,  according  to 
tests  on  gooseberries,  etc.  When  saccharin  or  soluble 
saccharin  of  10°  conventional  equivalent  of  sweetness 
were  added  to  a  syrup  of  30°  Brix  it  did  not,  in  fact, 
raise  the  sweetness  by  more  than  7  or  8°.  When 
soluble  saccharin  of  10°  conventional  equivalent  of 
sweetness  was  substituted  in  a  syrup  of  30°  Brix  it  also 
showed  a  sweetening  power  of  only  about  7  or  8°,  and, 
as  in  the  previous  case,  did  not  produce  any  foreign 
flavour.  .Attempts  to  replace  a  larger  proportion  of  the 
sugar  by  soluble  saccharin  resulted  in  the  introduction 
of  bitter  flavours. 

Dulcin  (p~phenetylcarbamide). — This  substance  may 
be  used  to  increase  the  sweetness  of  canned  fruits  from 
the  equivalent  of  30  to  40°  syrup,  or  to  replace  about 
10°  of  a  30°  syrup.  Larger  proportions  produce  foreign 
flavours. 

Alteration  of  pH. — Reduction  in  total  acidity  or  in¬ 
crease  in  ^H  can  be  readily  detected  by  the  palate  and 
experimental  evidence  obtained  at  Campden  indicates 
that  total  acidity  is  quite  as  important  as  ^H  in  this 
respect.  Preliminary  canning  tests  with  .alkaline 
buffers  to  alter  the  ^H  and  to  alter  the  total  acidity 
(and  pH)  by  the  addition  of  sodium  hydroxide  gave 
some  idea  of  the  limits  beyond  which  foreign  flavours 
become  very  pronounced  and  titrations  of  untreated 
samples  of  the  canned  products  enabled  some  indication 
to  be  obtained  of  the  optimum  quantities  of  sodium 
hydroxide  to  be  added.  The  effect  of  alkaline  buffers  is 
described  in  detail. 

Total  Solids  in  Tomato  Puree 

In  a  paper  by  G.  Horner  a  procedure  is  described 
which  can  be  readily  carried  out  in  any  analytical 
lalraratorv  and  which  should  give  easily  reproducible 
results.  On  account  of  the  rapidity  w’ith  which  it  can 
be  conducted  it  is  suitable  for  factory  control,  and  if  it 
were  generally  adopted  the  risk  of  disagreement 
between  manufacturers,  buyers  and  Public  Health 
-Authorities  would  be  avoided. 

In  the  author’s  opinion,  the  refractometric  method 
offers  considerable  advantages  over  drying  of  distilla¬ 
tion  methods  and  the  procedure  finally  recommended  is 
given. 
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News  from  the  Industry 


Nation's  Food  Storage 

The  hundredth  food  store — 
single-storeyed  buildings  each 
covering  an  area  of  25,900  sq.  ft. 
— has  been  completed  by  the  Min¬ 
istry  of  Works.  Forty  more — the 
beginning  of  a  new  programme  of 
127 — have  been  put  in  hand. 

In  these  100  camouflaged  build¬ 
ings  of  pre-fabricated  steel,  con¬ 
crete  floor,  brick  walls,  steel  and 
corrugated  asbestos  roof,  dotted 
about  the  country  is  storage  space 
for  something  like  1,000,000  tons 
of  the  nation’s  reserve  food  and 
raw  supplies. 

The  100  buildings  have  been 
completed  in  eight  months.  Each 
cost  £10,000  to  £11,000  to  build. 

■  *  »  « 

Vitamins  for  Pharmaceutical 
Purposes 

Major  Lloyd  George  informed 
Captain  Elliston  on  January  20 
that  there  were  no  restrictions  on 
the  use  of  vitamins  B,  and  D  for 
pharmaceutical  purposes.  It  was 
not  possible  to  increase  the  pres¬ 
ent  supply  of  D  owing  to  the  large 
demands  for  this  vitamin  for  the 
fortification  of  margarine.  In  re¬ 
gard  to  vitamin  C  there  was  no 
restriction  on  the  use  of  ascorbic 
acid  for  tablets  and  other 
“  straight  ”  preparations.  There 
was,  however,  a  voluntary  re¬ 
striction  with  the  manufacturers 
whereby  pharmaceutical  manufac¬ 
turers  of  proprietary  brands  of 
multi-vitamin  preparations  were 
allowed  supplies  of  ascorbic  acid 
on  the  basis  of  their  average  us¬ 
age  in  the  first  five  months  of 
1941  before  the  introduction  of 
the  Vitamin  C  Control  Order  on 
June  2  last.  This  restriction  had 
been  imposed  by  the  Minister  of 
Food  with  the  agreement  of  the 
Minister  of  Health,  on  the  recom¬ 
mendation  of  a  special  Diets  Ad¬ 
visory  Committee  of  the  Medical 
Research  Council. 

«  «  * 

Milling  Oats  Surp  us 

Recent  heavy  threshings  of  oats 
in  Scotland  have  resulted  in  a 
surplus  over  immediate  require¬ 
ments.  To  relieve  congestion  and 
to  safeguard  supplies  the  Ministry 
of  Food  will  buy  and  hold  in  Scot¬ 
land  a  reserve  of  milling  oats. 
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Scrap  Metal  Sweep 

Lord  Reith,  Minister  of  Works, 
announeed  in  January  that  his 
Ministry  had  undertaken,  at  the 
request  of  the  Minister  of  Supply, 
the  job  of  sweeping  the  country 
from  end  to  end  of  steel  and  iron 
scrap,  large  and  small. 

The  need  for  scrap  recovery  is 
urgent.  It  is  hoped  to  get  40,000 
tons  a  week  from  this  national 
drive,  to  be  handed  over  to  Lord 
Beaverbrook  for  steel  works.  In 
addition  to  the  normal  supplies  of 
scrap  which  arrive  through  scrap 
merchants,  who  will  carry  on 
their  business  as  hitherto.  Minis¬ 
try  of  Works  are  starting  an  in¬ 
tensive  drive. 

The  campaign  will  fall  roughly 
under  three  heads : 

(a)  A  national  survey  of  all 
idle  iron  and  steel  in  lots  of  over 
3  tons  in  any  one  place.  This 
survey  is  being  accelerated  and 
it  will  be  made  compulsory  to 
disclose  all  such  metal. 

(b)  Clearance  of  local  dumps 
to  which  lots  of  less  than  3  tons 
should  be  sent  as  quickly  as  pos¬ 
sible. 

(c)  Acceleration  of  the  collec¬ 
tion  of  railings.  * 

Mr.  G.  M.  Carter,  of  Messrs. 
George  M.  Carter  Erectors,  Ltd., 
of  Newcastle,  has  been  appointed 
Director  of  Demolition  and  Re¬ 
covery  and  is  in  charge  of  all  this 
work  for  the  Minister  of  Works. 


Ministry  of  Food — Correction 

In  Food  Manufacture,  Feb¬ 
ruary,  page  44,  it  wjis  stated  that 
Mr.  Percy  Dalton,  Managing  Di¬ 
rector  of  Stokes  and  Dalton,  Ltd., 
had  been  appointed  Chairman  of 
the  Rusks  Section  of  the  Bread 
Division  of  the  Ministry  of  Food. 
The  Ministry  of  Food  has  pointed 
out  that  there  is  no  such  section 
of  the  Ministry’s  Bread  Division 
and  consequently  no  such  ap¬ 
pointment  has  been  made. 

We  are  informed  however,  that 
an  Association  of  Rusk  Manufac¬ 
turers  has  recently  been  formed 
w’ith  Mr.  Dalton  as  Chairman. 


Paper  Salvage  Facts 

1  newspaper  would  make  three 
25-pounder  shell  cups. 

1  popular  magazine  would  make 
interior  components  of  two 
mines. 

6  old  books  would  make  one 
mortar  shell  carrier. 

1  soap  powder  canister  would 
make  four  aero  engine  gas¬ 
kets. 

5  medium-sized  cartons  would 

make  one  shell  fuse  assembly. 

(iO  large  cigarette  cartons  would 
make  one  outer  shell  con¬ 
tainer. 

20  breakfast  cereal  cartons  would 
make  one  case  for  3-pounder 
shells. 

6  old  bills  would  make  one 

washer  for  a  shell. 

4  assorted  food  cartons  would 
make  one  box  for  aero- 
cannon  shells. 

1  old  envelope  would  make  one 
cartridge  wad. 

12  old  letters  would  make  one  box 
for  rifle  cartridges. 


Control  of  Containers 

The  Minister  of  Supply  has  made 
the  Control  of  Tins,  Cans,  Kegs, 
Drums  and  Packaging  Pails  (No. 
5)  Order,  1942,  which  came  into 
force  on  January  19. 

The  Order  consolidates  previous 
Control  of  Tins  and  Cans  Orders 
and  extends  the  provisions  of  the 
No.  4  Order  to  cover  sheet  steel 
containers.  In  order  to  achieve 
greater  economy  in  the  consump¬ 
tion  of  steel,  kegs  and  drums  for 
use  in  the  home  civil  trade  must 
now  conform  to  wartime  stand¬ 
ards  and  specifications  laid  down 
in  schedules  drawn  up  by  the 
British  Standards  Institution.  Re¬ 
turnable  containers  may  now  be 
used  only  for  the  commodities  for 
which  they  are  prescribed  in  the 
schedule  so  long  as  they  are  ser¬ 
viceable  for  carrying  those  com¬ 
modities.  Returnable  containers 
which  are  no  longer  serviceable 
for  the  commodities  for  which 
they  are  prescribed  must  be  filled 
to  capacity  when  used  for  other 
commodities  for  which  they  may 
be  serviceable. 

In  future,  metal  caps  and  en¬ 
closures  may  only  be  printed  in 
one  colour  and  tobacco  tins  may 
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only  be  printed  either  on  the  lid 
or  on  the  body  in  not  more  than 
two  colours. 

Copies  of  the  Order  may  be  ob¬ 
tained  from  His  Majesty’s  Sta¬ 
tionery  Office,  York  House,  Kings- 
way,  W.C.  2,  or  through  any  book¬ 
seller. 

*  «  * 

Calendars  and  Diaries 

Despite  difficult  conditions,  we 
received  some  remarkably  well  got 
up  calendars  and  diaries. 

Among  the  calendars  there  were 
attractive  ones  from  Arthol  Manu¬ 
facturing  Co.;  M.  Hamburger  and 
Sons;  Crack  Pulverising  Mills; 
Crofts;  Johns,  Son  and  Watts; 
British  Vegetable  Parchment; 
J.  H.  Sankey;  the  Vase  Press; 
Staffords  the  Printers;  Advanx 
Tyre  and  Rubber  Co.  Pty.;  Chuit, 
Narf  and  Co.,  Geneva;  Standard 
Synthetics;  and  Tullis  Russell  and 
Co.,  Ltd. 

Pearlite  Box  sent  a  useful  sub¬ 
stitute  for  their  desk  diary  and 
memo  pad.  From  Rex  Campbell 
came  a  very  w’ell  done  desk  pad 
with  diary  and  memo  space. 

Among  the  diaries  received  were 
those  from  Bayer  Products;  Brit¬ 
ish  Parchment  Mills;  W.  J.  Bush; 
Elliott  Brothers  (London),  Ltd.; 
Ch.  Goldrei,  Foucard  and  Son; 
and  Farmers’  Marketing  and  Sup¬ 
ply  Co.,  Ltd. 

*  *  * 

Glucose  Ousting  Sugar 

The  increased  production  of 
dextrose  in  the  form  of  corn 
syrup  in  America  is  giving  con¬ 
cern  to  the  cane  sugar  producers, 
according  to  International  Sugar 
Journal.  The  cane  sugar  pro¬ 
ducers  have  been  demanding  con¬ 
trol  of  dextrose  produetion  be¬ 
cause  it  has  displaced  an  enormous 
quantity  of  cane  sugar  in  the  pre¬ 
paration  of  preserves. 

The  account  continues  :  “Origin¬ 
ally  this  use  of  dextrose  w’as  com¬ 
paratively  negligible,  mainly  be¬ 
cause  eonsumers  believed  that 
preserves  prepared  with  corn 
syrup  were  inferior  in  quality  to 
those  made  with  cane  syrup. 
However,  with  the  discovery  and 
boosting  of  certain  vitamins  in 
corn  syrup  the  production  and 
consumption  of  dextrose  has  in¬ 
creased  by  leaps  and  bounds,  and 
its  uncontrolled  production  is 
claimed  to  be  competing  unequally 
with  that  of  cane  sugar,  which 
labours  under  many  restrietive 
measures.’’ 

March,  1942 


Poit-War  Perils 

In  a  statement  by  the  Right 
Hon.  R.  McKenna,  Chairman  of 
Midland  Bank,  Ltd.,  which  was 
prepared  for  the  annual  meeting 
of  shareholders,  he  said,  after  re¬ 
viewing  past  and  present  prob¬ 
lems,  that  we  must  not  forget  that 
there  may  be  many  post-war  perils 
ahead  of  us.  Last  time  the  worst 
excesses  of  overspending,  infla¬ 
tion,  speculation  and  capital  ex¬ 
pansion  came  not  during,  but 
shortly  after,  the  war,  with  dis¬ 
astrous  consequences  that  are  still 
remembered.  The  risk  of  a 
similar  catastrophe  after  this  war 
may  be  all  the  greater  in  that  re- 
strietions  have  been  more  severe. 
Accordingly  there  should  be  no 
hasty  abandonment  of  necessary 
controls  in  finance,  particularly 
of  the  capital  market  and  of 
foreign  exchange  transactions.  The 
natural  predisposition  to  get  rid 
of  all  restrictions  as  soon  as  the 
war  is  over  must  be  resisted.  We 
must  profit  by  experience  in  using 
to  the  full  the  essential  driving 
force  of  individual  enterprise  in 
the  post-war  conditions  the  general 
shape  of  which  experience  may 
help  us  to  foresee.  If  we  are  wise 
in  our  perception  of  the  proper 
limits  within  which  freedom  and 
control  should  respectively  oper¬ 
ate,  a  financial  system  can  be 
evolved  which  will  be  a  powerful 
factor  in  the  creation  and  main¬ 
tenance  of  national  well-being. 


W.  J.  Bush  and  Co.,  Limited 

Mr.  H.  B.  Bush  has  been  ap¬ 
pointed  a  managing  director  of 
\V.  J.  Bush  and  Co.,  Ltd.,  London, 
while  Mr.  C.  F.  Bush  and  Mr. 
A.  J.  McIntyre  have  been  ap¬ 
pointed  directors. 

Mr.  D.  E.  Arnold,  F.C.I.S.,  has 
been  appointed  secretary  to  the 
company. 

*  *  * 

The  Caldecott  Community 

Her  Majesty  the  Queen  has  gra¬ 
ciously  sent  a  gift  of  £100  to  Lord 
Lytton,  the  Chairman  of  the  Cal¬ 
decott  Community.  Her  Majesty 
has  taken  an  interest  in  the  Com¬ 
munity  for  several  years.  Recently 
a  public  appeal  was  made  for  Cal¬ 
decott.  The  expenses  of  the  ap¬ 
peal  were  defrayed  by  Mr.  Percy 
Dalton,  the  organiser  of  a  record 
war  weapons  week  at  Ilkley,  where 
he  lives. 


More  Tinned  Perch 

The  movement  towards  taking 
advantage  of  the  native  wild  foods 
is  worthy  of  praise  and  encour¬ 
agement.  Some  months  ago,  Eng¬ 
lish  eels  were  canned  and  now 
a  big  extension  of  the  scheme 
of  trapping  |>erch  for  the  purpose 
of  turning  them  into  human  food, 
which  has  proved  extremely  suc¬ 
cessful  at  Lake  Windermere,  is 
planned  for  the  coming  spring. 

The  chairman  and  managing 
director  of  a  Leeds  canning  firm 
handling  this  fish  told  The^  Y ork- 
shire  Post  that  valuable  scientific 
work  had  been  carried  out,  and 
the  trapping  of  perch  was  being 
organised  on  a  large  scale. 

“  We  are  going  to  fish  in  some 
ten  lakes  next  spring,  including 
Bassenthwaite,  Derwentwater, 
Haweswater,  Windermere,  Gras¬ 
mere,  and  Rydal water,’’  he  con¬ 
tinued.  “  We  also  expect  to  fish 
in  a  number  of  large  city  reser¬ 
voirs  in  Scotland  and  England. 
Last  season  we  turned  out  200,0(W 
tins;  and  in 'April  and  May  of  this 
year  we  expect  to  reach  from 
2,000,000  to  3,000,000  tins.  This 
is  a  commercial  proposition  which 
should  prove  very  profitable  for 
those  who  are  concerned  with  it 
in  the  Lake  District.” 

*  •  »  . 

Physicists'  Planning  Committee 

The  board  of  the  Institute  of 
Physics  has  appointed  a  Planning 
Committee  with  the  following 
terms  of  reference ; 

“  To  watch  and  to  advise  the 
board  on  matters  affecting  physics 
and  physicists,  including  their 
education  and  training,  and  on 
post-war  planning.” 

The  constitution  of  the  commit¬ 
tee,  which  has  power  to  co-opt,  is 
as  follows  :  Professor  Sir  Lawrence 
Bragg,  Professor  J.  A.  Crowther, 
Mr.  E.  R.  Davies,  Dr.  H.  Lowery, 
Major  C.  E.  S.  Phillips,  Dr.  C. 
Sykes,  Dr.  F.  C.  Toy. 

At  the  request  of  the  board  the 
committee  will  proceed  at  once  to 
consider  certain  matters  concern¬ 
ing  the  education  and  training  of 
physicists. 

Close  contact  will  be  maintained 
with  the  participating  Societies  of 
the  Institute,  namely  the  British 
Institute  of  Radiology,  the  Fara¬ 
day  Society,  the  Physical  Society, 
and  the  Royal  Meteorological 
Society,  as  well  as  with  other 
bodies  concerned  with  the  appli¬ 
cation  of  physics  to  industry. 


Liebis's  Extract  of  Meat 
Company 

At  the  seventy-seventh  Ordin¬ 
ary  General  Meeting  of  Liebig’s 
Extract  of  Meat  Co.,  Ltd,,  Mr. 
Kenneth  M.  Carlisle,  chairman 
and  managing  director,  presided, 
and  in  the  course  of  his  remarks 
said  that  the  balance  of  net  profit 
available  for  distribution  is 
£215,0(M)  in  comparison  with 
£‘232,U00  in  the  previous  year. 
The  reduction  fails  to  reflect  in 
true  perspective  the  trading 
profits  of  the  group  of  companies, 
which,  notwithstanding  reduced 
margins  owing  to  rising  costs  of 
production  have  nevertheless  been 
large,  nor  the  volume  of  trade  in 
which  they  have  been  engaged 
during  the  past  year,  which  has 
surpassed  all  previous  records; 
but  it  does  connote  in  no  uncer¬ 
tain  measure  the  levies  of  taxa¬ 
tion  and  the  provision  it  has  been 
considered  necessary  and  prudent 
to  make  against  eventual  liability 
in  this  connection  on  the  profits 
earned. 

Indeed,  it  is  not  without  con¬ 
siderable  disappointment  to  us 
that  in  a  year  in  which  the  tide  of 
the  company’s  trade  and  earnings 
has  swept  to  the  highest  flood- 
mark  attained  in  its  long  history 
the  surplus  actually  left  available 
for  distribution,  after  providing 
for  taxation,  should  figure  at  the 
lowest  ebb  touched  since  the  crisis 
year  of  1931. 

Our  overseas  canning  factories 
have  again  been  fully  engaged  to 
the  limit  of  their  capacities  and 
in  consonance  with  the  supplies  of 
cattle  and  other  raw  materials 
available,  mainly  in  the  produc¬ 
tion  of  canned  meats  and  other 
foodstuffs  for  military  and  Govern¬ 
ment  requirements.  They  have 
had  difficulties  and  setbacks  to 
contend  with  in  connection  with 
delays  and  shortages  in  the  de¬ 
liveries  of  packing  and  other 
materials,  but  on  the  whole  have 
come  through  well. 

On  the  farming  side  of  our  busi¬ 
ness  results  have,  as  is  customary, 
been  patchy,  but  when  regard  is 
had  to  the  widespread  areas 
covered  and  the  variable  climatic 
conditions  under  which  operations 
are  conducted,  irregularity  in  per¬ 
formance  is  only  to  be  expected. 
Generally  speaking  conditions 
have  been  unpropitious,  due  to 
excessive  rainfall,  but  in  the  ag¬ 
gregate  improving  values  of  live- 
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stock  and  an  active  market  have 
contributed  towards  offsetting  the 
rather  disappointing  calving  and 
mortality  returns  of  some  dis¬ 
tricts.  The  stancias  have  as  usual 
fulfilled  the  useful  function  of  sup¬ 
plying  cattle  for  the  factories. 

*  *  * 

Rio  de  Janeiro  Flour  Mills  and 
Granaries 

At  the  fifty-sixth  Annual 
General  Meeting  of  the  Rio  de 
Janeiro  Flour  Mills  and  Granaries, 
Ltd.,  the  chairman,  Mr.  S.  C. 
Sheppard,  said  the  board  recom¬ 
mended  a  final  dividend  of  Is.  per 
£1  stock,  less  tax,  making  a  total 
dividend  for  the  year  of  8  per 
cent.,  less  tax,  leaving  the  carry¬ 
forward  £926  higher.  The  past 
year  had  been  full  of  difficulties, 
but  it  was  considered  that  Brazil 
had  been  more  than  fortunate  in 
being  able  to  so  fully  participate 
in  the  cheap  wheats  from  Argen¬ 
tina,  enabling  the  company  to 
provide  low-priced  flour  and  bread 
without  any  State  subsidy,  as  was 
the  case  in  so  many  other  coun- 
triesthroughouttheworld.  Thanks 
also  to  the  improved  economic 
position  in  Brazil  remittances  had 
been  more  freely  distributed,  by 
which  the  accounts  had  benefited 
accordingly. 

Like  many  other  countries, 
Brazil  had  not  been  backward  in 
the  levying  of  new  forms  of  taxa¬ 
tion,  which,  together  with  their 
depreciated  currency,  had  materi¬ 
ally  increased  the  cost  of  living. 
This  in  turn  had  called  for  higher 
salaries,  wages  and  other  ex¬ 
penses,  all  of  which  had  largely 
added  to  the  general  cost  of  work¬ 
ing  in  the  local  industries. 

As  to  the  future,  the  chairman 
said  he  could  not  help  but  feel 
hopeful.  This  was  confirmed  by 
a  cable  he  had  just  received  from 
the  general  managed,  which  read  : 
“  Business  conditions  considered 
satisfactory  and  future  prospects 
promising.” 

The  report  and  accounts  were 
adopted. 

*  *  « 

N.Z.  Ford  Dealers 

Mr.  W.  J.  Jordan,  High  Com¬ 
missioner  for  New  Zealand,  has 
paid  £1,2.50  to  the  Ford  Emerg¬ 
ency  Food  Van  Trust  of  Dagen¬ 
ham,  representing  a  subscription 
by  the  Ford  dealers  of  New  Zea¬ 
land. 


Dr.  C.  C  Paterson 

It  is  announced  by  the  General 
Electric  Co.,  Ltd.,  that  Dr.  C.  C. 
Paterson  has  joined  the  board. 
From  1{M)1  to  1918  Dr.  Paterson 
was  at  the  National  Physical 
Laboratory  with  Sir  Richard 
Glazebrook,  where  he  was  Prin¬ 
cipal  Assistant  responsible  for 
Electrotechnical  and  Photometric 
Departments.  He  then  joined  the 
G.E.C.  to  establish  and  direct  the 
research  organisation  which  up  to 
the  beginning  of  the  war  had 
grown  to  number  over  500  people, 
and  to  be  amongst  the  largest  in 
the  country.  Dr.  Paterson  is  a 
past-president  of  the  Institution 
of  Electrical  Engineers  and  other 
bodies,  and  is  chairman  of  the 
Electrical  Industry  Committee  of 
the  British  Standards  Institution. 


The  Distillers  Company/  Limited 

The  General  Works  Department 
(England)  has  removed  to  its 
former  offices,  on  the  third  floor 
of  21,  St.  James’s  Square,  S.W.  1. 
All  correspondence  should  be  ad¬ 
dressed  to  The  Distillers  Company, 
Ltd.,  General  Works  Dept.  (Eng¬ 
land),  21,  St.  James’s  Square, 
London,  S.W.  1.  Telegrams  :  Gen- 
workdep,  Piccy,  London.  Tele¬ 
phone:  Whitehall  9561. 
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Mr.  James  Crompton  Holt 

We  regret  to  announce  the  death 
of  Mr.  James  Crompton  Holt,  of 
Brooklyn,  Castleton,  Lancs,  after 
a  very  short  illness.  Mr.  Holt  was 
a  director  of  Messrs.  Brierley,  Col¬ 
lier  and  Hartley,  Ltd.,  which  firm 
he  joined  forty-six  years  ago  at 
the  age  of  sixteen. 

A  son  of  Mr.  Thomas  Holt,  J.P., 
of  Castleton,  he  originally  joined 
Messrs.  Luke  Collier  and  Sons, 
Ltd.,  and  became  manager  and  a 
director  of  that  firm.  VVhen  the 
business  was  amalgamated  into 
Brierley,  Collier  and  Hartley, 
Ltd.,  he  joined  the  board  of  the 
larger  concern. 

Mr.  Holt  had  many  friends  in 
the  confectionery  trade,  and  his 
funeral  w’as  attended  by  about 
one  hundred  of  the  employees, 
staff  and  directors  of  the  firm  he 
served  so  long. 
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Homogenisers  for  the  Food 
Industry 

Homogenisation  is  of  great  im¬ 
portance  in  the  food  industry, 
and  the  ability  to  fit  into  line  pro¬ 
duction  is  a  big  advantage  of  the 
Weir  Homogeniser,  which  does 
not  require  time  to  treat  material 
in  batches.  It  is  a  three-throw 
plunger  type  emulsifier  which 
forces  the  liquid  or  paste  under 
treatment  through  a  valve  of 
special  construction  at  very  high 
pressure.  This  breaks  down  the 
mixture  into  extremely  small 
particles,  and  if  it  has  either  a 
natural  or  added  stabiliser  the 
resulting  product  will  remain 
homogeneous. 

The  homogeniser  is  strongly 
constructed  to  stand  the  extremely 
high  pressures  involved,  and  all 
parts  coming  in  contact  with  the 
product  are  of  acid-resisting  stain¬ 
less  material.  An  essential  part 
of  the  design  is  accessibility  for 
cleaning  purposes,  and,  to  avoid 
contamination,  no  plunger  pack¬ 
ing  is  used.  Its  use  for  milk, 
cream,  foodstuffs  and  pharmaceu¬ 
tical  preparations  has  resulted  in 
more  palatable  products  greatly 
improved  in  appearance  and 
flavour. 

G.  and  J.  Weir,  Ltd.,  who  are 
the  largest  firm  of  pump  makers 
in  the  country,  make  the  homo¬ 
geniser  in  standard  sizes  covering 
a  wide  range  of  activities,  and  suit¬ 
able  for  motor,  belt  or  steam  drive. 
*  *  • 

The  Largest  Evaporators  yet 
Constructed 

Four  welded  evaporators  con¬ 
structed  by  G.  A.  Harvey  and  Co. 
(London),  Ltd.,  Woolwich  Road, 
London,  S.E.  7,  to  the  order  of 
Tate  and  Lyle,  Ltd.,  Plaistow, 
using  “  Fleetweld  ”  Electrodes, 
manufactured  by  the  Lincoln 
Electric  Co.,  Ltd.,  are  of  pa'rticu- 
lar  interest,  as  they  are  claimed 
to  be  the  largest  welded  pressure 
vessels  so  far  made  to  Lloyd’s 
Class  I  Code.  They  have  a  length 
of  ‘2H  ft.  9  in.  with  an  internal 
diameter  of  11  ft.,  and  are  de¬ 
signed  for  a  working  pressure  of 
230  lbs.  per  sq.  in.  Each  of  the 
evaporators  consists  of  two  shells, 
10  ft.  4f  in.  high,  and  a  domed 
bottom  and  cover  3  ft.  deep.  The 
bottom  shell,  known  as  the  Calan- 
dria  section,  is  1-15/. 32  in.  in 
thickness  and  has  two  tube  plates 
each  in  one  piece  1  in.  thick. 
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Three  750-gallon  per  hour  Weir  Homogenisers  installed  at  a  diiry. 


There  are  1,792  tubes  of  ij  ins. 
diameter,  9  ft.  i  in.  long,  welded 
into  and  connecting  the  two  plates. 
The  thickness  of  the  top  shell  is 
1|  ins.  and  that  of  the  bottom  and 
top  dished  and  flanged  ends  Ij 
ins.,  the  plates  for  these  ends  had 
a  diameter  before  dishing  and 
flanging  of  13  ft.  .3j  ins. — the 
maximum  width  that  can  be  rolled 
in  England.  The  Calandria  sec¬ 
tion  was  tested  to  375  lbs.  per  sq. 
in.  and  the  upper  shell  to  285  lbs. 


Ultra-Violet  Rays — Speed  up 
War  Freights 

The  use  of  ultra-violet  rays  and 
a  special  type  of  fluorescent  chalk 
is  speeding  up  the  handling  of  war 
freights  at  L.M.S.  marshalling 
yards  throughout  the  country. 

The  blackout  slows  up  the  work 
on  the  railway,  even  though  a  cer¬ 
tain  amount  of  lighting  is  per¬ 
mitted  to  assist  operations.  The 
work  of  breaking  up  and  reform¬ 
ing  freight  trains  in  marshalling 
yards  is  one  of  the  activities 
affected  by  lack  of  lighting.  The 
principal  difficulty  has  been  the 
inability  of  reading  the  chalk 
numbers  placed  on  the  wagons  to 
indicate  to  the  shunter  into  which 
siding  the  wagon  has  to  be  placed. 

Experiments  conducted  by  the 
L.M.S.  Railway  have  resulted  in 
this  particular  difficulty  being 
overcome.  Recently  an  important 
L.M.S.  marshalling  yard  was 
equipped  with  ultra-violet  ray 
lighting,  the  beam  of  which  is  di¬ 
rected  down  the  hump  over  which 
the  wagons  are  shunted,  the 
wagons  being  marked  with  a 
special  type  of  fluorescent  chalk. 

The  action  of  the  ultra-violet 
ray  on  this  special  chalk  activates 
its  fluorescent  properties  and  re¬ 
sults  in  the  numbers  glowing 


whilst  the  wagon  is  in  the  ray, 
thus  enabling  the  shunter  readily 
to  read  the  number  and  shunt  the 
wagon  into  the  right  siding. 

The  experiments  have  proved 
so  successful  that  the  use  of 
ultra-violet  rays  and  fluorescent 
chalk  is  being  extended  to  other 
yards  where  difficulties  in  read¬ 
ing  chalk  numbers  exist. 

*  *  * 

Automatic  Valves 
As  man-power  and  woman- 
power  problems  become  more  and 
more  matters  of  urgent  concern 
for  every  British  industry,  manu¬ 
facturers  are  awakening  to  a 
vivid  appreciation  of  automatic 
machinery.  This  is  not,  of  course, 
an  appropriate  time  for  large- 
scale  installations  of  new  plant. 
But  how  many  firms  realise  how 
much  in  human  labour  and  human 
error  can  be  saved  by  such  a 
simple  improvement  as  installing 
automatic  valves?  All  gases  and 
fluids,  and  both  temperature  and 
humidity,  can  be  controlled  by 
valves.  And,  by  using  valves  of 
the  types  made  by  the  Magnetic 
Valve  Company,  this  control  can 
become  wholly  automatic.  The 
principle  of  magnetic  valves  is 
essentially  simple  and  '  foolproof, 
and  the  benefits  of  automatically 
maintained  or  controlled  tempera¬ 
ture  or  humidity  are  obvious.  In¬ 
formative  literature  is  available 
from  the  company. 

*  *  » 

British  Chemical  Plant 
We  have  received  a  copy  of  the 
1941  edition  of  the  Official  Direc¬ 
tory  of  the  British  Chemical  Plant 
Manufacturers’  Association.  The 
directory  is  issued  gratis  to  en¬ 
quirers  genuinely  interested  in 
the  purchase  of  British  chemical 
plant. 


Post-VCrar  Economic  Food 
Problems 

At  the  request  of  Lord  Woolton, 
Mr.  W.  F.  Crick,  Economic  Ad¬ 
viser  of  the  Midland  Bank,  has 
.been  released  by  the  bank  for 
part-time  service  at  the  Ministry 
of  Food,  for  the  special  purpose 
of  studying  and  advising  upon 
post-war  economic  problems  aris¬ 
ing  from  the  work  of  the  Ministry. 

•  «  * 

X-Ray  Analysis  in  Industry 

The  Institute  of  Physics  is  ar¬ 
ranging  a  conference  on  “  X-Ray 
Analysis  in  Industry  ”,  to  be  held 
in  Cambridge  on  April  10  and  11 
next.  The  purpose  of  the  confer¬ 
ence  is  to  promote  the  interchange 
of  knowledge  and  experience  be¬ 
tween  those  employing  X-ray 
analysis  (diffraction  methods)  in 
their  work  in  different  fields  and 
to  arrange  for  further  collabora¬ 
tion  between  physicists,  engineers, 
chemists  and  others  towards  the 
solution  of  problems  by  its 
methods. 

During  the  conference  the  Presi¬ 
dent,  Professor  Sir  Lawrence 
Bragg,  will  lecture  on  “  The  His¬ 
tory  and  Development  of  X-Ray 
Analysis  ”.  Further  particulars 
can  be  obtained  from  the  Secre¬ 
tary  of  the  Institute  of  Physics, 
temporary  address  at  The  Uni¬ 
versity,  Reading,  Berks. 


New  Chemical  Apparatus 

Recently  produced  for  the  food 
industry  by  Townson  and  Mercer 
is  a  new  model  of  Chance’s  “  Hy- 
sil  ”  Bolthead  flasks  in  10  and  12 
litre  sizes,  with  slightly  tapered 
necks.  These  give  a  really  firm 
hold  with  moulded  rubber  bungs. 
To  go  with  them,  moulds  have 
been  put  down  for  all  bung  sizes 
up  to  ins.,  w'hich  will  be  found 
useful  for  many  manufacturing 
purposes. 

Of  interest  are  glass  coils  in 
heat-resisting  glass  in  diameters 
up  to  2  ft.  6  ins.  and  tube  dia¬ 
meter  up  to  Ij  ins.  The  neces¬ 
sary  concentric  tanks  into  which 
they  fit  are  being  produced. 

Phoenix  Funnels  reduce  filter¬ 
ing  times  in  general  by  half,  but 
are  only  suitable  for  analytical 
work. 

A  new  type  of  filtering  material, 
composed  of  accurately  graded 
particles  of  porcelain  fused  to- 
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gether  to  form  tubes  is  being  de¬ 
veloped.  It  is  possible  that  at  a 
later  stage  this  will  be  available 
as  filter  crucibles  as  well,  but  they 
already  have  controlled  porosities 
and  are  proving  extremely  valu¬ 
able  for  la^ge-scale  filtration  or 
aeration. 

Among  other  items  are :  A  new 
precision  analytical  balance,  of 
the  very  highest  workmanship, 
which  is  available  at  present  with 
fairly  quick  delivery;  a  wide 
variety  of  manometric  pressure 
and  vacuum  gauges  and  a  range 
of  thermostatically  controlled  ap¬ 
paratus;  and  a  new  power  control 
variable  cycle  valve  relay  which 
can  be  applied  to  many  pieces  of 
existing  thermostatic  equipment, 
to  give  vastly  superior  results. 

*  *  « 

Canteens  (or  Cold  Storage 
Industry 

The  Ministry  of  Food  announces 
that  canteens  serving  industrial 
workers  employed  in  the  cold 
stores  operated  as  part  of  the 
Ministry’s  Cold  Storage  Control 
Scheme  by  members  of  the 
National  Cold  Stores  Committee 
may  now  obtain  supplies  of  food 
on  the  special  scale  of  allowances 
recently  laid  down  for  Category 
A  Industrial  Group  canteens. 

These  canteens  have  previously 
been  included  in  Category  B  In¬ 
dustrial  Group  and  received 
special  allowances,  but  on  a  lower 
scale  than  that  applicable  to 
Category  A  canteens.  They  will 
now  obtain  the  benefit  of  the 
higher  scale  and  the  necessary 
instructions  have  been  issued  to 
local  Food  Offices. 

*  «  * 

Ford  Vans  to  Feed  School 
Children 

The  food-carryidg  vans,  pre¬ 
sented  to  the  country  by  Mr. 
Henry  Ford,  are  to  be  used  in 
the  Government’s  national  plan 
for  feeding  school  children.  Al¬ 
ready  they  are  being  used  in 
Bath  to  provide  cheap  meals, 
and  their  work  is  expanding 
rapidly. 

The  meals  are  cooked  in  cen¬ 
tral  kitchens  set  up  by  the  Minis¬ 
try  or  the  local  authorities,  and 
are  delivered  to  schools  some  dis¬ 
tance  away  in  the  Ford  vans  by 
means  of  the  insulated  containers 
which  are  part  of  the  equipment. 


These  containers  are  capable  of 
keeping  (food  hot  for  at  least 
three  hours. 

The  vans  are  part  of  the  fleet  of 
over  400  mobile  food  units  owned 
by  the  Ford  Emergency  Food 
Vans  Trust,  set  up  to  administer 
the  funds  given  by  Mr.  Ford  and 
his  son  for  the  purpose  of  provid¬ 
ing  hot  food  under  war  conditions. 
Their  use  in  Bath  is  but  one 
example  of  the  valuable  service 
they  are  performing.  In  other 
districts  they  are  being  used  to 
•  provide  hot  meals  for  employees 
in  vital  war  factories  and  for  farm 
workers. 

*  «  * 

Twenty-One  years’  Work 

The  National  Institute  of  In¬ 
dustrial  Psychology,  whose  an¬ 
nual  report  has  been  issued,  has 
just  completed  twenty-one  years’ 
work. 

Founded  at  the  end  of  the  last 
war  for  the  study  of  the  psycho¬ 
logical  aspects  of  occupational 
problems  the  Institute  has  since, 
often  under  difficult  conditions, 
carried  out  investigations  in  in¬ 
dustry,  and  has  advised  some  ten 
thousand  young  and  older  people 
on  their  choice  of  occupation.  It 
has  undertaken  research  both  on 
industrial  and  vocational  prob¬ 
lems  and  has  furthered  interest  in 
the  subject  by  lectures  and  publi¬ 
cations. 

The  outstanding  feature  of  the 
present  twenty-first  year,  however, 
has  been  increased  general  recog¬ 
nition  of  the  principles  which  the 
Institute  has  advocated.  This  is 
reflected  in  the  fact  that  the  ser¬ 
vices  of  almost  all  of  its  technical 
staff  have  been  called  for  in  con¬ 
nection  with  work  for  the  fighting 
services. 

For  the  War  Office  and  the  Ad¬ 
miralty  this  w’ork  is  in  relation  to 
the  .<telection  and  allocation  of  re¬ 
cruits.  For  the  Air  Ministry  the 
Institute  has  assisted  with  prob¬ 
lems  of  gunnery  and  flying  train¬ 
ing. 

A  section  of  the  report  devoted 
to  industrial  work  during  the  year 
shows  that  the  Institute’s  investi¬ 
gators  have  been  busy  with  such 
questions  as  the  recruitment  and 
selection  of  operatives,  methods 
of  reducing  absenteeism,  training, 
the  use  of  non-financial  incentives, 
the  organisation  of  works  coun¬ 
cils  and  other  matters  closely  af¬ 
fecting  efficiency  and  morale. 
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Information  and  Advice 


Fish  Pastes 

7,513.  Have  been  subscribing  to  your  magazine  for 
the  past  few  months  and  have  found  some  very  inter- 
I  esting  and  helpful  information  in  it. 

At  the  present  time  we  manufacture  quite  a  wide 
range  of  different  types  of  meat  sandwich  spreads,  and 
have  decided  to  branch  into  bloater  and  other  fish  pastes 
for  sandwiches.. 

Would  appreciate  it  very  much  if  you  could  let  us 
know,  where  we  could  get  information  on  this.  (Van¬ 
couver.) 

We  are  ^lad  that  you  are  finding  our  journal  inter¬ 
esting  and  helpful.  There  are,  of  course,  many  varieties 
of.  paste,  and  we  are  giving  you  herewith  some  recipes 
which  may  help  you  to  develop  your  own,  and  are 
merely  in  the  nature  of  suggestions,  as  each  manufac¬ 
turer  works  out  his  own  formula.  The  choice  of  in¬ 
gredients  is  a  matter  which  is  largely  governed  by  the 


consideration  of  price  and  type  of  market. 

Here  are  two  suggestions  : 

Salmon  and  Shrlmp  Paste 

Salmon  ...  . 

50  lb. 

Bacon  fat  . 

12  „ 

Shrimps  (skinned)  ...  . 

10  „ 

Flavour  with  sugar,  cayenne,  white 
ground  mace. 

pepper  and 

Bloater  Paste 

Bloaters  .  . 

241b. 

Bacon  fat  . 

16  „ 

Salmon  . 

12  „ 

.Anchovies  . 

12  „ 

Rice  flour .  . 

4  M 

.Add  butter  for  high-class  product  and  flavour  with 
pepper  and  nutmeg. 


Ingredients  art  minced  and  mixed  well.  The  pots 
are  filled  to  the  top  to  exclude  air;  caps  are  rolled  on 
and  the  jars  sterilised  at  230°  F.  to  240°  F.  for  30  to 
40  minutes  in  case  of  3-oz.  jars  and  longer  for  larger 
jars. 


Evaporated  Apple  Ring!) 

7,544.  We  would  value  any  information  you  could 
get  us  regarding  procedure  and  process  necessary  in 
preparing  and  evaporating  apples. 

Our  idea  is  to  make  something  to  take  the  place  of 
evaporated  apple  rings  formerly  imported.  Any  infor¬ 
mation  will  be  gratefully  received.  (Largs.) 

Here  are  some  data  supplied  by  an  expert  who  has 
worked  in  the  industry  : 

First  remove  the  pellicle,  core  and  slice  apples. 
Throw  the  fruit  into  a  water  bath  containing  sulphate 
of  alumins  (10  lbs.  to  100  galls,  of  water).  The  fruit 
is  not  left  long  in  this,  but  long  enough  to  accumulate 
a  suitable  quantity  for  the  subsequent  process. 

The  drying  process  requires  appropriate  plant  and 
machinery,  and  you  should  get  into  touch  with  the 
makers — names  given. 
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Information  Supplied 

7,431.  We  are  interested  in  synthetic  casings  and 
are  most  anxious  to  obtain  casings  of  this  kind.  Will 
you  kindly  tell  us  the  name  and  addresses  of  firms  who 
make  or  supply  these  casings?  (Grantham.) 

This  was  done. 

"  -  7<433-  Will  you  kindly  give  us  the  names  and  ad¬ 
dresses  of  manufacturers  of  potato  flour?  (London.) 

Name  was  given. 

7,438.  Can  you  inform  us  the  source  or  sources  of 
supply  of  wire-lined  paper  strips,  as  sample  appended? 
(Oxshott.) 

Names  were  suggested  who  might  help  to  supply  the 
nearest  to  sample,  under  wartime  conditions. 

7,447.  We  are  manufacturers  of  flavours  and 
essences  and  are  having  tremendous  trouble  in  getting 
supplies  of  raw  materials,  and  would  be  very  much 
obliged  if  you  could  acquaint  us  with  possible  suppliers. 
(Belfast.) 

Names  were  suggested  but  the  position  is  rather 
difficult. 

7,449.  /  shall  be  glad  if  you  will  kindly  let  me  know 

the  names  and  addresses  of  the  suppliers  of  plant  in 
connection  with  potato  drying.  I  have  rollers  already 
on  site,  but  am  anxious  to  get  into  touch  with  the 
manufacturers  of  the  remainder  of  the  plant.  (Brent¬ 
wood.) 

Names  were  given. 

7,451.  Can  you  furnish  us  with  the  names  and  ad¬ 
dresses  of  any  firms  supplying  can  openers,  as  used  in 
canning  factories,  and  small  glass  mercury  thermo¬ 
meters  to  control  the  temperature  of  the  contents  of  the 
cans?  (Maryport.) 

This  was  done. 

7,469.  We  would  be  pleased  if  you  could  put  us  in 
touch  with  manufacturers  of  milk  powder  machinery. 
We  have  had  quotations  from  America,  but  being 
British  we  should  like  British  machinery  if  possible. 
(Johannesburg.) 

The  names  of  some  British  firms  were  given. 


Information  Required 

8,017.  should  be  glad  if  you  could  put  us  in 

touch  with  any  firm  who  make  equipment  for  the 
manufacture  of  puffed  wheat  and  puffed  rice.  Origin¬ 
ally,  we  understand,  these  machines  came  from 
America;  but  that  now  one  or  two  plants  have  been 
manufactured  in  this  country.  We  are  not  anxious  to 
be  placed  in  touch  with  any  firms  who  are  prepared  to 
go  into  the  matter,  but  only  with  firms  who  have 
actually  manufactured  the  equipment  in  question. 

7,511.  Would  you  please  let  us  know  if  there  is  any 
economic  substitute  for  citric  acid  powder,  or  tartaric 
acid  powder  in  the  manufacture  of  table  jellies,  crystal 
jellies  and  fruit  squashes?  (Dublin.) 
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Recent  Patents 

These  particulars  of  new  patents  of  interest  to  readers  have  been  selected 
from  the  "  Official  fournal  of  Patents  ",  and  are  published  by  permission  of 
the  Controller  of  H.M.  Stationery  Office.  The  journal  can  be  obtained  from 
the  Patent  Office,  25,  Southampton  Buildings,  London,  W.C.  2,  price  is. 
weel^ly  {annual  subscription  £2  los.). 


Abstracts  of  Recent  Specifications 

An  Improved  Method  of 
Preserving  Fruit 

The  invention  consists  in  the  super¬ 
ficial  application  to  the  fruit  of  solu¬ 
tions  of  non-drying  fatty  oils  in  asso¬ 
ciation  with  resins  which  may  be 
natural  or  synthetic  resins,  oleorcsins, 
balsams,  acids  derived  from  oils, 
higher  aliphatic  alcohols  or  esters  of 
higher  fatty  acids  or  hydrocarbons  of 
high  boiling  point  in  which  the  pro¬ 
portion  of  non-drying  fatty  oil  is  sub¬ 
stantially  greater  than  the  proportion 
of  resin  or  similar  substance  and  is 
such  that  a  waxy  or  greasy  film  is 
formed  on  the  surface  or  skin  of  the 
fruit,  the  solution  being  free  from  any 
intentionally  added  permanently  solid 
material. 

The  invention  further  consists  in 
solutions  as  above  defined  suitable  for 
use  in  the  treatment  of  fruit  and  of 
such  character  that  a  waxy  or  greasy 
film  will  be  formed  on  the  surface  or 
skin  of  the  fruit.  In  some  cases 
paraffin  wax  or  oil  may  be  used,  but 
this  necessitates  the  use  of  a  solvent 
other  than  ethyl  alcohol  which  does 
not  injure  the  fruit,  such  as  80  parts 
of  isopropyl  alcohol  +  20  parts  of 
ethyl  acetate,  although  the  use  of  this 
particular  mixture  would  not  appear 
to  be  of  commercial  importance. 
Sterilising  agents  such  as  acetic  acid 
and  l>enzoic  acid  may  be  added. 

If  castor  oil  and  shellac  be  regarded 
as  typical  constituents  it  is  essential 
that  the  amount  of  castor  oil  be  in 
substantial  excess  of  shellac,  and  that 
in  all  cases  the  proportion  of  shellac  be 
much  less  than  the  proportion  previ¬ 
ously  propos«‘d  in  order  to  avoid  too 
thick  and  hard  a  deposit  on  the  fruit, 
which  is  visible  and  detracts  from  its 
appearance  and  which  may  result  in 
pr^uction  of  abnormal  metal)olic  pro¬ 
ducts. 

It  has  been  found  that  generally  a 
ratio  of  oil  to  shellac  of  2  to  i  is  suit¬ 
able,  but  variations  within  relatively 
wide  limits  from  this  ratio  are  jjermis- 
sible  so  long  as  the  film  formed  on  the 
fruit  is  of  a  waxy  or  greasy  character. 

A  solution  within  the  scope  of  the 
invention  may  consist  of  alcohol  with 
5  to  10  per  cent,  of  castor  oil  and  2J 
to  5  per  cent,  of  shellac,  to  which  may 
be  added  i  per  cent,  each  of  acetic 
and  benzoic  acids. 

This  proportion  of  castor  oil  and 
shellac  in  solution  may  be  regarded  as 
representing  substantially  the  upper 
limits,  as  generally  the  use  of  more 


dilute  solutions  is  advisable,  though 
the  use  of  more  concentrated  solutions 
may  in  some  cases  be  advisable. 

The  use  of  alcohol  in  the  form  of 
rectified  spirit  is  normally  to  be  pre¬ 
ferred,  if  only  on  account  of  its  rela¬ 
tive  purity. 

Industrial  methylated  spirit  which 
contains  5  per  cent,  of  wood  naphtha 
would  not,  however,  normally  be  open 
to  objection  and  no  damage  has  been 
found  to  result  from  the  use  of  mineral¬ 
ised  (coloured)  methylated  spirit,  al¬ 
though  the  mineral  naphtha  and  pyri¬ 
dine  content  of  such  material  may  have 
an  effect  upon  the  flavour  of  the  fruit 
treated. 

541,007.  Ronald  George  Tomkins. 


Specification*  Published 

Printed  copies  of  the  full  Published 
Specifications  may  be  obtained  from 
the  Patent  Office.  25,  Southampton 
Buildings,  London,  W.C.  2,  at  the 
uniform  price  of  is.  each. 

541,048.  Ain’ley,  a.  D.,  Davies, 
VV.  H.,  and  Imperial  Chemical  In¬ 
dustries.  Ltd.  ;  Insecticidal  and 
fungicidal  compositions. 

541,119.  Heller,  B.  Method  of  pre¬ 
serving  meat. 

541,128.  Celec  Corporation,  Ltd., 
and  Baker,  A. :  Extraction  of  an 
organic  gelling  com|X)und  from  vege¬ 
table  matter. 

541,171.  Eischbach,  S.,  Sidler,L.  J., 
and  Enquin,  J.:  Apparatus  for  the 
disinfection  of  vegetable  products  and 
the  like. 

541,225.  Ferguson,  VV.  Haig-,  and 
Ferguson,  C.  Haig-  ;  Boxes  or  cartons. 
541,286.  Smith,  A.  R.:  Filling 
machines. 

541,291.  Greaves,  R.  L.  :  Water¬ 
heating  apparatus. 

541,315.  Skinner,  D.  :  Apparatus 
for  mixing  liquids  in  substantially  con¬ 
stant  proportion. 

54i*357-  Pont  de  Nemours  Co., 
E.  I. :  Production  of  glycerol. 

541,386.  British  Thomson-Houston 
Co.,  Ltd.  :  Apparatus  for  gas  analysis. 
541,449.  Armstrong,  C.  H.,  Brown, 
N.  H.,  and  Copes  Regulators,  Ltd.  : 
Control  of  feed-water  supply  to  boilers 
and  generators. 

54I-453-  British  Thomson-Houston 
Co.,  Ltd.  :  Refrigerators. 

541,486.  Reiss,  A.,  and  Reiss  Engin¬ 
eering  Co.,  Ltd.:  Means  for  clearing 
boilers,  flues,  and  the  like. 

541,488.  ZwicKY,  J.  F.,  and  Air  Port 
Equipment,  Ltd.  :  Filtering  devices. 


Trade  Marks 

The  list  of  trade  marks  of  interest 
to  readers  has  been  selected  from  the 
"Official  Trade  Marks  Journal"  and 
is  published  by  permission  of  the  Con¬ 
troller  of  H.M.  Stationery  Office.  The 
journal  can  be  obtained  from  the 
Patent  Office.  25,  Southampton  Build¬ 
ings.  London,  W.C.  2,  price  is.  weekly 
(annual  subscription  los.). 

ODOL. — 613,707.  Canned  meat, 
canned  fish,  canned  poultry,  canned 
game,  canned  fruit,  canned  vegetables, 
meat  extracts,  fruit  and  vegetable 
preserves,  cheese  and  pickles.  Oian- 
buz,  Ltd.,  103  VV'estwick  Street,  Nor¬ 
wich;  Manfacturers.  To  be  Associated 
with  No.  171,016  (783)  xlviii  and 
others. 

TRUEXA.— 615,140.  Mineral  and 
aerated  waters  and  other  non-alcoholic 
drinks;  syrups  and  other  preparations 
for  making  beverages.  Brookes  Lemos, 
Ltd.  (a  company  incorporated  in  ac¬ 
cordance  with  the  laws  of  the  Union  of 
South  Africa),  i,  Spencer  Road,  Salt 
River,  Cape  Town,  South  Africa; 
Manufacturers  of  Food  Products.  To 
be  Associated  with  No.  613,880  (3291) 
xxxii. 

ORYSTALEX.— 615,443.  Gelatine  for 
use  as  food  or  as  an  ingredient  in  food. 
Union  Olue  and  Gelatine  Go.,  Ltd., 
Cransley  Works,  Garrett  Street, 
Golden  Lane,  London,  E.C.  i;  Mer¬ 
chants.  To  be  Associated  with  No. 

442.397  (2384)  »• 

WITAMAID. — 615,632.  Cereals  pre¬ 
pared  for  food,  and  tapioca.  T.  W. 
Good  and  Son,  Ltd.,  94  and  95,  W'itham, 
Kingston-upon-Hull;  Wholesale  Grocers 
and  Provision  Merchants.  To  be  Asso¬ 
ciated  with  No.  489,323  {2664)  xlii. 

New  Companies 

Oandisco,  Limited.  (371287.)  An 
organisation  for  the  purchase,  importa¬ 
tion,  sale  and  distribution  of  canned 
l>eans,  etc.  Dirs. :  Representatives  of 
the  Minister  of  Food  (not  named). 
A.  H.  Hughes  (chairman),  J.  M.  Har¬ 
rison  and  J.  E.  Hutchinson,  represent¬ 
ing  H.  J.  Heinz  Co.,  Ltd.,  Harlesden, 
N.W.  10;  A.  B.  P.  Roberts,  repr.  Poul- 
ton  and  Noel,  Ltd.,  Southall;  W.  C. 
Campbell,  repr.  Crosse  and  Blackwell, 
Ltd.,  20,  Soho  Square,  London;  L. 
Cooke,  repr.  the  Co-Operative  Whole¬ 
sale  Society,  Ltd.,  i.  Balloon  Street, 
Manchester;  Ella  H.  Gasking  and  F. 
Hirst,  repr.  the  other  members;  R.  P. 
Spink  (Chief  Executive  Officer). 

Flour  (Accessory  Factors),  Limited. 
(371321.)  Mnfrs.  of  aneurin  and  any 
other  substance  intended  to  be  used  as 
human  or  animal  foixl,  etc.  fioo. 
Sub. :  F.  Hopton,  97,  Cannon  Street, 
E.C.  4  (elk.). 

Taken  from  the  Daily  Register,  com¬ 
piled  by  Jordan  and  Sons.  Limited, 
Company  Registration  Agents.  116, 
Chancery  Lane,  London,  W.C.  2. 
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TIED  UP.  Talk  about  the  bands  of  matrimony  !  When  those  bands  of  Seal-less 

Strapping  get  their  grip,  it^s  a  case  all  right.  Just  a  couple  of  slim  steel  bands.  But  they  hold 
on  like  nobody’s  business.  The  packing  case  that  gets  in  the  grip  of  Seal-less  is  tied  up  for 
good.  No  need for  nails.  It’s  off  on  its  journey  and  it  will  get  to  the  end  just  as  tidy  and  ship¬ 
shape  as  it  started  of. 

You’d  think  Seal-less  Strapping  would  be  dear,  wouldn’t  you  ?  In  fact,  of  course,  it’s  a  darned 
sight  cheaper  than  the  old-fashiemed  way  of  nailing  up  heavy  cases.  You  save 
money  on  the  cases;  money  on  the  packers ;  ^money  on  the  transport  charges ; 
and  you  use  the  same  cases  again  and  again. 

Boys  and  girls  use  the  Seal-less  Strapping  Machines  on  the  N 

biggest  crates  —  and  like  it.  Shall  we  show  you  how  ? 


SEAl-lESS  SIIIPPINS  LID.,  19  SOUTHWARK  STREET,  EOHDON,  S.E.1:  TEIEPHOHE  HOP  lAAI-T 
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WORKS  STORACe  eQUIPMSMT 


Hok  Eleettie 


TEMPERATURE  CONTROLS 


are  •elf^operatinj,  packless,  thermostatic  valves  em> 
ploying  a  UNIQUE  principle  which  ensures  positive 
control  and  reliability  of  operation.  . .  .  Compact,  simple 
and  low  in  cost. 

*Sarco’  control  ensures  uniformity  of  product ;  prevents 
spoilage;  saves  fuel  and  labour  costs. 


"Permac  ”  joints  on  a  jacketed  Pan 

makes  permanent  yet 
easily  broken  joints ! 

THOMAS  &  BISHOP  LTD. 

37.  TABERNACLE  STREET,  LONDON,  E.C.  2 

Telephone:  Clerkenwcll  3351  (2  lines)  Telegrems:  **Vcleliotf.**  London 


AIR  CONDITIONING 


Controlling  Air  Heater  Batteries  for 
Dew  point  and  Final  Duct  Tem¬ 
perature.  “Wet  Bulb”  control  for 
Humidity. 


For  individual  Cold-Room  control  on 
Brine  Cooling  Systems. 


Tickle  yourthelvlnf  problrms  with 
Evertiut  Steel  Shelving.  The  lim- 
plidty  and  the  speed  with  which 
this  modern  storing  equipment 
on  be  erected  and  dismantled  is  a 
feature  rhat  is  given  greater  value 
by  the  standardixatlon  of  all  com¬ 
ponent  parts  In  the  Evertaut  range. 
Features  include :  Exceptional 
strength,  rigidity  and  cleanliness. 
Resists  flame,  water  and  withstands 
vermin.  Can  be  extended  any  time. 
Your  factory  needs  Evertaut  Stce 
Shelving — write  for  particulars  to  ^ 

EVERTAUT  LTD. 

Walsall  Rd.,  Parry  Barr,  i 

BIRMINGHAM,  22  i 

(Prop  :  J.  B.  brooks  &  Co.  Ltd.)  I 


Automatic  thermostatic  valves  operating 
without  auxiliary  power.  In  eight  sizes, 
in  all-bronze,  with  rated  capacities 
ranging  up  to  10,000  gals,  per  hour. 

#  For  mixing  hot  and  cold  water  for — 

Washing  Containers 
Shower  Baths — Hand  Basins 
Process  W'ork 

#  For  by-passing  on- — 

Brine  Circulation 
Milk  Coolers 
Engine  Jacket  Cooling 


For  full  particulars  or  advice  on  any  problem 
in  connection  with  Thermostatic  control, 
apply  Dept.  lOF. 


SARCO-  ’ 

THERMOSTATS  .ITP. 


/fere  is  m  moaem 
pe<i  f^ttory  yvitk  « 
frehensivs  system  #/ 
Hiertmut  Skeivt'*f. 
stertPAg  trwukU'  heret 


Lomgl9y$ 


ALPHA  HOUSE.  ST.  GEORGE’S  ROAD.  CHELTENHAM.  CLOS. 
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A  Pint  wont  fill  o 
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WM.  EVANS  &  CO.  [(Hereford  &  Devon)  LTD. 
20.  WIDEMARSH.  HEREFORD.  Est.  1850 


Hlant  for  all  pur¬ 
poses.  Much  research  and  experimental  work  is 
carried  out  in  the  design  of  equipment  for  modern 
requirements. 


pRESENT-DAY  jam  regulations,  together  with  the 
■  dependable  quality  of  “  ELPEX  ”  Apple  Pectin, 
have  caused  the  demand  greatly  to  exceed  the  supply, 
and  whilst  we  regret  we  cannot  produce  all  that  is 
asked  for  by  our  old  and  regular  customers,  we 
should  like  all  users  to  know  that  we  are  doing  our 
utmost  to  meet  their  requirements  as  far  as  possible. 


T.  &  C.  CLARK  &  CO.  LTD 

WOLVERHAMPTON 


"  lt*s  the  Lining  that  counts ! 


EXPERIENCE 
DOES  COUNT 


TO  EMPLOYERS  OF  FEMALE  LABOUR 


How  to  avoid 
Ixiss  in  Output 

du*  to  Women's  “  Off-Days." 
|YSM£NORRH(£A  (periodic  pain,  headache,  backache^ 


Amenf  tt  th«  wtll-known 
flrm$  who  dispense 
Bemn  to  women  em- 
p/oyees  are: 

Botchelor's  Peas  Ltd . 
British  Bemberg  Ltd. 
Brown  Bros. 

(Aircraft)  Ltd. 
LIttlewoods  Mail 
Order  Scores,  Ltd. 
Renotd  and  Coventry 
Chain  Company  Ltd. 
R.and  W.H. 

Symington  B  Co.  Ltd. 
Triplex  Safety  Gian 

Co.  Ltd. 

VIckera  Armstronga 

Ltd. 

Ward  a  Goldstone 

Ltd. 

John  M.  Watson  B  Co. 


“SKAT**  Inarct Killer  la  unrivalled 
for  destroying  Silver  or  Steam  Flies. 
Beaties,  Crickett,  Cockroaches,  etc, 
Mb.  cartons  from  S/«  each. 
Liquid,  2-pint  can  S/-  each. 


"SKAT**  Rat  Pasta  offers  sura 
protection  against  the  ravages  of 
rats  and  mice.  Non>poisonoua. 
Prices  :  l/B,  2/«,  S/-  each. 


tk4€el  pU>tecticH  ic  tke 

NATIONS  VITAL  FOOD  STOCKS/ 

Blackwell  Hayes  &  Co, 


PUast  apply  to  Clinical  llept.  8 
K.  (iKIFPITHS  HUGHES  Ltd.  (Esid.  ,756) 
ADELPHl,  SALFORD  3,  MANCHESTER 


Manufacturing 
a  Chemista 


The  COMPLETE  CANNING 

MACHINE 


MIDLAND  BANK 


Charrmmt:  THE  UOHT  HON.  R.  MeXENNA 
Deputy  Chairmmn:  8.  GHXBTOPHBRSON 
W  Gomral  SSan^m:  HEKBEKT  A.  ASTBUHT 


STATEMENT  OF  ACCOUNTS 

December  32,  1941 

LIABILITIES  £ 

Capital  paid  up  ...  ...  ...  15,158,621 

Reaenre  Fond  ...  ...  ...  12,410,609 

Cturrent,  Dapoait  and  othar  Bceoimts  687 ,206,091 
Acceptancaa  and  Conflxmad  Cradlta  4,886,593 
Engagemaata  ...  ...  ...  9,815,130 

ASSETS 

Coin,  Notaa  and  Balanoaa  with  Bank 

of  England  ...  ...  ...  75,553,266 

Balancaa  with,  and  Chaqnaa  on  othaz 

Banka  ...  ...  ...  ...  30,257,946 

Monay  at  Call  and  Short  Notiea  ...  22,214,419 

Billa  Diaconntad  (British  Traasnry 

BiUa  £30,196,989)  33,461,839 

Treaanry  Dapoait  Raeaipts  ...  159,000,000 
Inveatmanta  ...  ...  ...  206,146,013 

Advancea  and  othar  Aeoonnts  ...  169,812,486 
Liabilitiaa  of  Cnstomars  for  Becapt- 

ancaa,  ate.  ...  ...  ...  14,701,723 

Bank  Pramiaaa  ...  ...  ...  9,089,436 

Sharaa  in  Torkahira  Panny  Bank  Ltd.  937,500 
Sharaa  in  Affiliatad  Companiaa  ...  8,302,416 


The  Whole  Job 


Exhausters 

Piercing 

Pre-Heating 


Half-Automatic 
TYPE  es/4 

closea  20  cans  a 
minute  with  sta¬ 
tionary  can,  four 
roller,  patent  auto- 
matic  seaming 
head. 


The  PREMIER  FILTERPRESS  Co.  Ltd. 

GKOSVENOR  CHAMBERS,  WALLING!  ON,  SURREY 

Telephone:  WALLiNOTON  1635 


Head  Office:  POULTRY,  LONDON,  E.C.2 
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FOR  ALL  TYPES 
OF  FOOD  PACKING 
BY  HAND  OR. 
MACHINE 

samples  OR  ADVICE 
WILLINGLY  SENT 
ON  APPLICATION. 

ADHESIVES  FOR 
THE  CANNING 
INDUSTRY  A 
SPECIALITY 


GLOY  &  EMPIRE  ADHESIVES 

ACME  WORKS  •  CLAPTON  *  LONDON,  E.  5 

TEISPHONE:  AMHtrst  4746  (4  lines) 

AUSTRALIA:  J.  DAVIES  &  SONS.  20  SOUTH  AUDLEY  STREET,  ABBOTSFORD.  N.  9.  VICTORIA^ 


'ipidDHEicirniN" 

Whatever  the  weather,  our  convoys  come 
through  bringing  food  and  munitions  to 
our  Island  home,  and  our  watchful  Navy 
ll^  brilliantly  fulfils  its  task  of  protection.  It 
nL  is  up  to  us  in  this  country  also,  to 
protect  and  preserve  all  our  available 
w  .  food  supplies. 

Poppe  Rubber  Rings  for  the  packing  and 
preservation  of  food,  ensure  a  “safe 

r  passage”  for  your  product  in  its 
”  voyage  **  from  factory  to  consumer. 

POPPE  RUBBER  RINGS 
-  PROTECT  PURITYI 


THE  POPPE  RUBBER  &  TYRE  COMPANY  LIMITED 


TWICKENHAM 

Talaphonat  POPESGROVE  2271  (3  IIom). 


Ml DDLESEX 

Talaframti  POPPE.  TWICKENHAM 
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USE  ONLY  YII,1d,;riyk 

THE  IDEAL  BURST-PROOF 

WEAZAND  &  BUNG 


BRAINOS  &  CO.,42a  TARN  ST.,  LONDON,  S.E.1 


The  Savings  of  Fat  and  Meat  as  against  Animai  Casings  in  the 
boiling  &  smoke  are  greater  than  the  costs  of  the  VITA-Natcherlyk 


c.w.o. 


Telephone  t  HOP  3932 


Tl^  sotuZcoHtcutmr 
MIXING  proidem!  | 


r.  AC_UFATCn 


ELIMINATE  HANDt 
STIRRING  i 


by  Insulllni  our  direst  f 
electrically-driven  Port-  \ 
able  Aficators.  Easily  > 
clamped  to  side  of  vessel.  ? 


High  and  low  speed  | 
models  in  sizes  from  | 
10  gallons  upwards  to 
suit  sizes  of  vesseh  I 


Complete  Mixing  Vesscb 
Supplied,  fitted  with 
Portable  Agitators. 


JOHN  FRASER  &  SON,  LTD 


L  •  A  •  MITCHELL  LIMITED 

37  PETER  STREET  •  MANCHESTER 


ENGINEERS  AND  BOILER  MAKERS 


MILLWALL,  LONDON.  E.  14 


Phtmt:  EAST  1185 
(Private  Kranch  Exchange) 
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pH  METER  TF.7I7 

The  model  here  illustrated  is 
suitable  for  operation  from  A.C. 
Mains,  and  employs  ‘Our  standard 


SOYA  FLOUR 

is  now  in  free  supply  and  we  recommend 
trials  with 

so YOLK 

the  pioneer,  edible  soya  flour  containing 
427„  Protein.  Fat  2i7„  Lecithin. 

Samples  at  wholesale  rates  and  particulars  from — 

SOYA  FOODS  LIMITED 

Offices:  ELSTREE  'Phone:  2421/2/3  Works:  RICKMANSWORTH 
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UIFtlimt  TEMPEBtTURE 

GOBTROL 


Produced  from  the  celebrated  D.C.L. 
Pure  Culture  Yeast,  and  obuinable 
In  the  following  grades: 

For  Fernsentatlon  or  Baking 
purposes. 

For  Medicinal  use,  in  ground  or 
powdered  form. 


renowned  D.C.L.  Malt  Extract, 
which  can  be  obtained  in  various 
qualities  to  meet  customers' 
requirements. 


SAMPLES  AND  PRICES  MAY  BE  OBTAINED  PROM 

THE  DISTILLERS  COMPANY  LTD. 

12  Torphichen  Street,  Edinburgh  or 

The  UNITED  YEAST  COMPANY,  Ltd. 

London,  Bristol,  Birmingham,  Manchester,  Leeds,  B  Newcastle 


A  **  fuggy  **  atmosphere  is  ideal  for  the  breeding  and  multipli* 
cation  of  infectious  germs  and  regular  purifying  of  the  air  is  a, vital 
necessity.  Horton  W.T.  Anti-Germ  Spraying  Fluid  offers  a  simple 
and  effective  means  of  keepin|  the  air  clean  and  pure.  _  It  is  a 


illn^  and  Its  use  is  a  necessary  precaution  in  all  factories  and 
workshops,  particularly  where  two  or  more  shifts  are  working. 


is  a  highly  concentrated  germicide  which,  sprayed]  from  an 
atomiser,  has  the  triple  action  of  washing,  deoaorising  and  dis¬ 
infecting  the  air. 

Priet,  24/.  ptr  gallon.  Carriagt  paid. 

Dilution :  I  part  In  I M  parts  of  water. 

(Six  teaspoonsful  to  one  gallon.) 

Perfumes  :  P/ne,  Eau-de~Cologne,  Coal  Tar,  Bouquet. 

Write  for  Free  Sample.' 

- A  Product  of - 

THE  HORTON  MANUFACTURING  Co.  Ltd. 


ManufacturersZof 


••  HOAMCOL  ” 
Liquid  Toilet  Soap. 

RICKMANSWORTH 

Phono : 

Rlckmantworth  3191  (2  llnoo) 


Cleansing  Specialities 
^and  Disinfectants. 

HERTFORDSHIRE. 

'Grmmt : 

Uqultopo,  Rlckmani worth. 


AU 

ENQUIRIES 

TO:- 

(RITISH  FERMENTATION  PRODUCTS  ITO  .  .  Chwlliifl  WoHu,  LONDON,  S  W.tS 

,  ,  .  ....  OeiwiUi  SKd  OipMt  covwm,  Mw  cowilryi 

S.lt  tfMi  Iti  SnilwV'— 

TEXTOl  LIMITED,  Scolliili  Induilritl  Eil*l«.  Ccrirlo  Avonuo,  Hillington,  GLASGOW,S.W.2 


Lac  Magnetic  Valves  take  complete  charge  of  irour  syatem  of  tern- 
paraturo  control.  They  need  no  watching,  no  Supervision- 
Magnetic  Valves  malnuin  temperature  thermoautically  and  so 
save  valuable  man  and  woman  power.  Easy  to  fit  to  existing 
inatallatlont,  the  Magnetic  Valve  Control  System  has  many  applica¬ 
tions  In  Industry.  May  we  sand  you  details  E 

THE  MAGNETIC  VALVE  CO.  LTD. 

ALDWYCH  HOUSE.  LONDON.  VV.C.2  Phone:Temple  Bar 7777 


m.  HORTON  m 

W.T.  ANTI-GERM  SPRAYING  FLUID 


Iviii 
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A  well-known  Confectioner  writes  : 

**  It  is  quite  the  best  product  I  have 
ever  used.** 


Imparts  that  true 
Blitter  Flavour 
Aroma  to  all  confec¬ 
tionery. 


A  poHcanl  brings  you  literature  and  a  working  sample  by  return 
(Please  state  exactly  the  purpose  for  which  ycu  wish  to  use  TWINLINK) 

CUMMIXG,  PARSONS  LTD. 

ST.  MARY’S  STREET  DISTILLERY 
COLLYHVRST  -  MANCHESTER,  9 

TalaphMM  i  COLlyhurM  2404  A  29M  Talagnuna  i  Distil,  ManchMtor 

Available  through  all  Wholesalers 


Df.  [aval 


we 


CENTRIFIJGAI  SEPARATOR 


i  •O.i'.i 


heiye  specictc 
war-tiene  appeieations^ 


^  RECOVERY  OF  DAMAGED 
BUTTER 

^  RECOVERY  OF  EDIBLE  OILS 
AND  FATS  FROM  WASTE 
PRODUCTS 

PREPARATION  OF  VITAMIN 
OILS  AND  CONCENTRATES 

PREPARATION  OF  BLOOD 
ALBUMEN  FOR  SAUSAGE 
MAKING, 


Wkif  rujt  tuwe  ifawr  uwtt  l>ro<eMiM/i  f>r&6(em  Uu/e^/C4/i4:l  ? 
IV KITE  TO  OUR 

Industrial  Development  Division 


if  REFINING 

VEGETABLE 

OILS 


ANIMAL. 

MARINE 


ALFA-LAVAL  CO.  LTD.  ^^cprietoks  cf 


■(IT.SH  SEPAHATOBS  L  ID 


GREAT  WEST  RD.,  BRENTFORD,  MIDDSX. 


EAlING  Ot  ih  S  liii 


Food  Manufacture — March,  1942 


lix 


DRY  VACUUM  PUMPS 

FOR  ALL  DUTIES 


Ask  for  a 
copy  of  our 
Descriptive 
Pamphlet 
No.  256 


REAVELL  &  CO.  LTD.,  IPSWICH 


GOOD  STOCKS 


PROMPT  DELIVERY 


II0-II2  HACKNEV  BD.  LONDON  Ei 


GRAMS-CORKTREE  •PHONE  LONDON  _ 

- =  PHOWE-BI5HOPSGATE  4467  (2  LINRI 


but  rememb^^ 

butterfly  brand 

CUMMEO  Af*P 

rOATED 

SAMUEL  JONES  jCo  Ud 

16-17  NEW  BRIDGE  STREET,E.C.4. 'Phone:  CENtral  6500 


TECHNICAL  BOOKS 

Scientific  and  Technical  Books  supplied  from  stock. 
Foreign  Books  not  in  stock  obtained  under  Licence. 
Lists  of  books  on  Chemistry  and  Chemical 
Technology,  post  free  on  application. 

SCIENTIFIC  AND  TECHNICAL 

LENDING  LIBRARY 

Annual  Subscription  from  One  Guinea. 

Detailed  prospectus  free  on  request. 

H.  K.  LEWIS  &  Co.  Ltd. 

136  Gower  Street,  London,  W.C.  I 


DESCRIPTIVE 
LEAFLET  STS 


THE 

KEY  ENGINEERING 

CO.  LTD. 

LONDON  •  MANCHESTER 


V  E  G  ETA  BLES,  HERBS, 
&  VEGETABLE  POWDERS 

Produced  in  the  United  Kingdom 
by 

The  Farmers  Marketing  and  Supply  Co.  Ltd.,  London. 
Wisbech,  etc. 


Sole  Selling  Agents  for  these  products  in  the  food  industry : 

GEO.  W.  RHODES  &  SON.  LTD. 

7la.  aUEEN  VICTORIA  ST..  LONDON,  E.C.4 

Telephone  :  Central  3711 


lx 
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Stevenson  &  Howell  Limited 

STANDARD  WORKS,  SOUTHWARK  STREET,  LONDON,  S.E.I 


Teirpbon*  Waterloo  48)3  <8  Imcft) 


Etcablishpd  IU2 


Telegrams  ;  **  Distiller,  Tclew,  London*’ 


I 


We  specialise  in  reducing  valves, 
steam  traps,  and  control  valves 
for  any  duty. 
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irorts 

II  ///t  n^u  /A  n 


patent 


vMMmme  mm 

V-ROPE  PULLEY 


[  A 


E  nabi es 
Machine 
Speeds  to 


creased 
at  will. 

Can  be  fitted  to  any  Make  and  Type  of  Motor. 
Will  drive  in  any  position. 

Standard  Units  in  Sizes  from  Fractional  Horse 
Powers  upwards. 

Ratios  up  to  4  to  I .  Any  Speed  Reductions. 

For  full  particulars  ask  for  Catalogue  VP.  338. 


Nows  therimeloinsiQla 


c^AVER-EfONDMll 


and  sove  on  (/our  fuel  09^ 

WPtn  POP  PPPTtCPLPPS 

DRNKS^NETHERTDN.tnL 

NETNiRTON  •  OUOLiV*  UlORCS. 
lOllER  MRKERS  »R  R  CEimMI* 


OLD  CU$TOMI1l$ 


FRMF  iTD  malt  extract 

C  U  ItI  C  LI"-  MANUFACTURERS. 

Mark«t  Squar*.  FARINGDON.  BERKS. 

fhotm:  Farlngdon  2I$7\  Gram:  Edme,  Farintdon,  Barkis 
Work!  I  MISTLEY,  ESSEX. 


Estabushed  1807 

FULLER,  HORSEY 

SONS  and  CASSELL 
Specialists  in  the 
SALE  AND  VALUATION 

OF 

FOOD  MANUFACTURING  PLANTS 
OF  EVERY  DESCRIPl'ION 
10,  BILLITBR  SQUARE,  LONDON,  E.C.  3 

Telephone :  Royal  4861 

AND  AT 

38,  GEORGE  V  AVENUE,  PINNER,  MIDDX. 

Telephone:  Pinner 6a6o 


1 


TkeP£ffF£CT 
air-tight'  closure 
for  altcoMtainers 


CHEMICAL  ANALYflf  OF  FOODS 

H.  E.  COX,  Ph  D.,  D.Sc..  F.I.C. 

1938  2nd  Edition.  329  pp.  21s.  9d.  post  free 
A  practical  treatise  on  the  examination  of  Foodstuffs  and  the 
detection  of  Adulterants 

CONTENTS  :  1.  Sunrs,^yrups.  Treacle,  Honey,  Jam,  Marmalade. 

2.  Starches — Cereal,  Hour,  Bread,  Custard  and  Blancmange  Powders. 

3.  Baking  Powder,  £gg  Substitute.  Eggs  (Liquid  and  Dried). 

4.  Fruits,  Vegetables,  Dried  Fruits,  Tomato  Pur^,  Lemonade,  Lime 

Juice,  Fruit  ^rups,  etc. 

J.  Tea,  Coffee,  (Office  Essences,  Chicory,  Cxxoa,  Chocolate  Cocoi 
Butter. 

6.  Mustard,  Pepiser.  Caffeine,  Ginger,  Spices  and  Curry  Powder. 

7.  Wines.  Brandy,  Whisky,  Rum.  Gin,  Beer,  Cider  and  Vinegar. 

8.  Flesh  Fmxls,  Meat,  Sausages,  Potted  Meats,  Meat  extracts.  Gelatine, 

Isinglass. 

9.  Milk,  Oeam,  Condensed  Milk,  Dried  Milk.  Infant  Foods,  Casein. 

10.  Butter,  Margarine,  Cheese. 

11.  Lard,  SueL  Oils— Salad,  Olive,  Sesame,  Rape,  Almond;  Peak  and 

Apricot  Kernel.  12.  Index  and  Appendix. 

FOOD  TECHNOLOOy 

S.  C.  PRESCOTT  AND  BERNARD  E.  PROCTOR 
1938  630  pp.  33s.  9d.  post  free 

CXJNTENTS ;  Wheat  and  Milling.  Corn  and  C^rn  Products  Minor 
Cereals.  Vegetables.  Fruit.  Sugar  and  Syrups.  Meat  and  Meat  Products- 
Fish  and  Fish  I*ruducts.  Poultry  and  Eggs.  Milk.  Dairy  Products. 
Baking.  Canning.  Refrigeration.  Dehydration.  Salt,  Vinegar  and  Pxk.ed 
Products.  Vegetable  Oils.  Mayonnaise.  Fruit  Juices.  Jellies  and  Jams. 
Confectionery.  Coffee,  Tea  and  Spices.  INDEX. 

A  complete  indusiruilbook  service  is  ogrred.  We  can  supply  any  of  the  above 
booln,  or  a  request  sosll  bring  all  available  information  on  speci/ic  sufaiiects. 

"Food  Manufacture,"  17  Stratford  Place,  London,  W.I 


VEGETABLE  POWDERS 
DRIED  HERBS 

(packets  and  bulk) 

Vermouth  Herbs  (French  &  Italian) 

for  export 

R.  BROOKS  &  CO. 

27  MAIDEN  LANE,  COVEMT  GARDEN.  W.C.2 

Telephones:  TEMple  Bar  2891  &  9464 


It  s  AIRPROOF 
WAT£RPROOF 
ohdGBlMPROOF 


1842*1942 

In  announcing  the  completion  of  100  years’  trading, 
we  take  this  opportunity  of  thanking  all  those  many  friends 
who  have  given  us  their  confidence  and  support. 

It  is  our  sincere  hope  that  the  time  is  not  far  distant 
when  we  shall  again  be  able  to  resume  our  normal  trade 
activities. 

JOHN  F.  SETFRIED  &  SONS,  LTD. 

REGIB  HOUSE, 

4S’4S  KING  WILLIAM  ST.,  LONDON,  E.C.4 
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- OPPORTUNITIES - 

SECOND-HAND  PLANT  •  SITUATIONS  •  AGENCIES  •  WANTS 

SmitU  advertiiementf  in  FOOD  MANUFACTURE  miul  be  PREPAID.  AdvertlMinents  cannot  bo  ineortod  unloee  thU  condition  ia  fulflilod. 
jd.  a  word  (Situations  Wanted,  ad»  a  word),  minimum  4s.  Box  numbers  11.  extra.  THREE  INSERTIONS  FOR  THE  PRICE  OF  TWO. 


OPPORTUNITI ES  3d,  a 
Word,  Minimum  41- 
Box  Number,  7/-  extra 

SITUATIONS  VACANT 

A  VACANCY  now  presents  itself  in  an  old- 
established  Bakers’  and  Confectioners’  Sun¬ 
dries  Manufacturing  Firm,  for  a  Manager  to  take 
duufe  of  the  Confectionery  Department.  Appli¬ 
cants  must  have  first-class  knowled^  of  fondant 
Bsaufacture,  almond  products,  jams,  piping 
jdliet,  etc.,  etc.  This  is  an  excellent  opportunity 
for  the  successful  applicant. — Box  B380,  Food 
Uamfactmt,  17,  Stratford  Place,  London,  W.i. 
CONSULTING  CHEMIST.  All  classes  food 
^  products.  Able  to  provide  or  adjust  formulie 
SBlable  to  wartime  conditions.  Us^ul  business 
eeatacts,  able  organiser,  could  undertake  part- 
tioie  work  on  firm’s  own  premises  (London 
datrict)  or  in  own  laboratory. — Box  B374,  FmJ 
Uamfatitirt,  17,  Stratford  Place,  London,  W.i. 

PRACTICAL  Expert  on  all  Bakers  Sundries 
and  Allied  Goods.  High-class  qualities,  also 
aibstitutes.  Attractive  salary  for  capable  man. — 
Apply  Box  B37a,  Food  Manufacturt,  17,  Stratford 
PUm,  London,  W.i. 

SITUATIONS  WANTED 

CHEMIST,  30,  exempt,  industrial  and  bacter¬ 
iological  experience,  lued  to  plant  control  and 
Idwratory  work,  wants  suitable  position.  Man- 
dxster  pref. — ^x  B370,  Food  Mamifoduro,  17, 
Stratford  Place,  London,  W.i. 

BUSINESS  OPPORTUNITIES 

CHEMIST  able  to  supply  first-class  formuir, 
obtain  necessary  raw  materials,  organise 
nanufacture.  Will  give  services  entirely  on 
loyalty  basis.  Golden  opportunity  for  small 
firm  with  pre-war  trading. — Box  B373,  Food 
Uomifatturt,  17,  Stratford  Place,  London,  W.i. 

Large  provision  firm  with  wide-established 
circle  of  re^lar  customers  all  over  the  country 
is  interested  in  additional  lines  suitable  for 
irocery  and  provision  trade.  Would  accept 
sgcncies  for  distribution  or  buy  concerns  producing 
aich  commodities.  —  Reply  Box  gBs,  8,  Serle 
Street,  London,  W.C.s. 

CONSULTANTS 

7OULD  you  like  manufacturing  difficulties 
i  examined:  manufacturing  economies  initiat^: 
new  products  evolved  ?  If  so,  write  to  “  Special¬ 
ist  ” — pToliminary  txamination  frtt.  —  Box  B 1 29, 
Food  Manufttclun,  17,  Stratford  Place,  London,  W,i, 

SECOND-HAND  PLANT  FOR 
SALE 

F’OR  sale.  Eight  Welded  Steel  Enclosed 
Glass-Lined  Tanks.  Approx.  123  gallons 
capacity. — Hubert  Jones  Ltd.,  Cobden  Street, 
Pendleton,  Salford,  6.  Telephone:  Pendleton 

SALE,  Kestner  Evaporator,  Film  type. 
U  Good  Condition.  Complete  Calandria  Separa¬ 
tor,  Condenser,  Extraction,  Vacuum  Pumps. 
Engine  to  drive  same.  Capacity  400  galls, 
liquid  per  hour. — Box  B378,  Food  Manufacturt, 
17,  Stratford  Place,  London,  W.i. 

’’ll  ASLAM  “  Ammonia  Cooling  Plant; 

n.  “  Worssam’  ’  Tablet  Compressors:  Steam- 
Jacketed  Autoclave;  Mixers;  Jelly  Press;  Revolving 
Pans;  Chocolate  Kettles;  **  Baker  ”  Five  Steel 
Roller  Refiner;  4  ft.  6  in.  Granite  Bed  Melangeur; 
Steam-Jacketed  Pans;  Enrobers;  Conche;  Mincing 
Machine-Wrappers;  Gas  Stoves;  Copper  Pans; 
Chocolate  Skips;  etc. — J.  Karet  &  Co.  Ltd.,  62-64, 
Grtat  Eastern  Road,  Stratford,  E.13.  Telephone: 
Maryland  1940. 

Air  Compressors,  Modern  Machines,  all  sixes. 

Pressures  up  to  too  lb.  Send  your  inquiries 
to  Box  B389,  Food  Manufatlure,  17,  Stratford 
Place,  London,  W.I. 

BELT-DRIVEN;  235  cu.  ft.  Ingersoll  Rand, 
horizontal,  too  lb.;  200  cu.  ft.  Ingersoll  Rand, 
horizontal,  too  lb.;  130  cu.  ft.  Ingersoll  Rand, 
horizontal,  too  lb.;  30  cu.  ft.  Robey,  vertica. 
single,  80  lb,  pressure.  Steam-driven:  300  cu.  ft. 
Peter  Brotherhood,  120  lb.  pressure;  90  cu.  It. 
Ditto,  80  lb.  pressure,  both  vertical;  all  recon¬ 
ditioned  before  despatch. — Box  B390,  Food 
Manufacturt,  17,  Stratford  Place,  London,  W.i. 
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SECOND-HAND  PLANT  FOR 
SALE 


FOR  SALE 

^’’OPPER  Steam  -  Jacketed  Boiling  Pan. 

6  ft.  I  in.  dia.  by  3  ft.  deep;  gj  ins.  bottom 
run-off. 

Horizontal  Cast  Iron  Recessed  Plate  Filter  Press  by 
Johnson,  forming  12  cakes,  each  12  ins.  square  by 
I  in.  thick;  enclosed  centre  feed  fitted  with  fe^ 

Cump  driven  from  fast  and  loose  pulleys,  closing 
y  hand-operated  screw, 

TWO  NEW  AND  UNUSED  Vertical  All- 
Bronze  Electrically  Heated  Autoclave  or  Steri¬ 
lising  V'essels;  tinned  interior  1  ft.  6  ins.  dia.  by 
I  ft.  to  ins.  deep,  arranged  with  hinged  lid  secured 
by  quick  acting  swing  bolts;  vessels  designed  for 
internal  steam  pressure  of  43  lbs.  per  sq.  inch, 
arranged  with  thermostatically  controlled  elements. 
Porcelain  Lined  Pebble  Mill,  3  ft.  4  ins.  dia.  by 
3  ft.  long,  mounted  on  cast  iron  cradles,  shafts 
carried  on  self-aligning  roller  bearings,  drive 
from  fast  and  loose  pulleys  and  suppli^  with 
charge  of  grinding  m^ia. 

Complete  Methyl  Chloride  Refrigerating  Instal¬ 
lation  by  Lightfoot  Co.;  with  No.  6  *'  Ellarcold  " 
twin  cylinder  compressor,  fully  automatic. 

GEORGE  COHEN 

SONS  ft  CO.  LTD. 

WOOD  LANE.  LONDON.  W.  12 
and  STANNINGLEY.  Nr.  LEEDS 


Rebuilt  weighing  Machines,  Platform 
Scales,  Visible  Dial  Weighers,  Industrial 
Automatic  Weighers,  Crane  W^hers,  Counting 
Scales,  all  types  and  sizes.  Suitable  for  factories 
and  warehouses.  Government  stamped  by 
Weights  and  Measures  Inspector.  Ready  for 
immediate  delivery;  One  i-cwt.  Modern  Weight¬ 
less  Pooley;  one  4-cwt.  Platform  Scale  by  Avery; 
one  Counting  Scale  by  Avery,  ratio  lo-i,  and 
several  other  Scales  of  various  capacities. — Box 
B383,  Food  Manufacturt,  17,  Stratford  Place, 
London,  W.i. 

I>  ICHARDS  No.  3  Automatic  Slot  Drilling 
lx  and  Keyway  Milling  Machine,  for  ke^ays 
up  to  2 1  ins.  wide. — Box  B384,  Food  Manufacturt, 
17,  Stratford  Place,  London,  W.I. 

Grinding  Machines;  Surface  No.  3  Dia¬ 
mond,  Horizontal  Spindle,  48  ins.  by  16  ins. 
by  8  ins.,  B.D.;  New  Horizontal  Spindle,  hydraulic 
feied,  motor  driven.  Plain:  Model  B.  Churchill, 
10  ins.  by  30  ins.  capacity.  No  16  B.  and  S., 
7  ins.  by  72  ins.  capacity.  Internal:  No.  70 
Heald,  clutch  in  head,  swing  13  ins.  diameter  by 
II  ins.  deep;  No.  23  Brown  and  Sharpe,  main 
table  78  ins.  by  9  ins. — Box  B383  Food  Manu¬ 
facturt,  17,  Stratford  Place,  London,  W.i. 

1ARGE  and  varied  stock,  good  rolled  Steel. 

..  Joists,  Angles,  Channels,  Roof  Principals,' etc, 
lying  in  various  parts  of  the  country.  Low 
prices.  Quick  delivery. — Box  B386,  Food  Manu¬ 
facturt,  17,  Stratford  Place,  London,  W.i. 

JOHNSON  Filter  Press  with  14  plates,  23  ins. 

square,  centre  fed.  Filter  Press  with  22 
plates,  24  ins.  iquare,  centre  fed.  2,000  Filter 
Papers  for  use  with  the  above  presses. — Box  B387, 
Food  Manufacturt,  17,  Stratford  Place,  London, 
W.I. 

JACKETED  Stainless  Steel  Rectanpmlar  Ves¬ 
sel,  230  galb.  capacity,  with  4  divisions,  each 
with  agitators.  Jacketed  Tin-lined  Mixer,  capac¬ 
ity  700  galls.  Jacketed  6o-^ll.  Aluminium  Still  or 
Autoclave,  with  bronze  agitating  gear.  Jacketed 
Copper  30-gall.  Tipping  Pan,  with  rise  and  fall 
agitating  gear.  Jacketed  Vessel  by  Manlove, 
2  ft.  6  ins.  by  4  ft.  by  7  ft.  long,  swing  door  both 
ends.  Jacketed  Filter  Press  by  Johnson,  with 
30  plates  and  frames  42  ins.  diameter  by  2  ins. 
thick.— Box  B388,  Food  Manufacturt,  17,  Stratford 
Place,  London,  W.i. 


GRINDERS,  CRUSHERS, 
SIFTERS,  MIXERS, 
DRIERS,  ETC 

WE  HAVE  SPECIALISED  ON 
THIS  CLASS  OF 
HACHINERY  for  35  YEARS 


W.S.  BARRON  &  SON,  LTD. 

(DEPT.  A) 

GLOUCESTER 

T.laphon*  :  T.l.grams  : 

2255  Gloucasttr  Barron,  Gloucostar 


CR(A5(PR00F 
CARTOm 

(Ciisfantaad  Noa-Laak) 

la-Moroad  iMa  tnad  la 
all  eaztons  snd  (at.  oaa  ba 
pottiad  ia  ItquM  fossa. 

Vary  sattsbla  for  lha 
Mtvlca  of  EPBtE  FATI. 
BgBEWTIAl.  FOODBTWFl 
am 

WAXES.  POUSMES.  Etc. 
(Th.  Mwi  IM  txpaw) 

CHEVmON&lAIDlER 

Makais  of  Papw  ContAiiwis. 

CMCVltR  WORKS 

PRINCES  RI5BOR0UGH 


•WECT  MANUFACTURK 

3rd  adition  April,  IM2.  7M  not. 

CoNTBNTs :  Raw  Materials;  Sugar  Boilings; 
Caramels,  Toffees,  Fudges  and  Nougats, 
Jellies,  Jubes  and  Gums  ;  French  Pastes, 
Marzipans,  etc.;  Licorice;  Fondants  and 
Creams;  Lozenges;  Revolving  Pan  Goods; 
Butter  Goods;  ChocolateMakmm^Chocolate 
Covering;  Miscellaneous  Lines;  The  Preven¬ 
tion  and  Utilisation  of  Waste. 

Laonard  Hill  Limitad,  17  Stratford 
Ftaco,  London,  W.  I 

IXIM 


SEALEX 

trade  mark 

Flowed-in 

LINING  &  CAP 
COMPOUNDS 

The  Certificate  of  the  Royal  Insti¬ 
tute  of  Public  Health  and  Hyeiene 
has  been  awarded  in  respect  of  our 
range  of  SEALEX  Compounds. 

The  demand  for  SEALEX  continues  to 
improve,  and  in  spite  of  the  inevitable 
difficulties  connected  with  all  manu¬ 
facturing  trades  to-day,  we  hope  to 
maintain  our  good  record  of  delivery 
up  to  time  on  all  contracts. 

For  (unpics  and  quoutloni  apply  to  : 

RUBBER 


LTD. 

ST.  DUNSTAN’S  HOUSE 

IDOL  LANE  •  LONDON  •  E.C.3 

Telephone  ;  MANtion  Houle  1005 

WORKS ;  17  Motley  Road,  Trafford  Park 

Manchester.  Tel.;  Trafford  Park  1 247 


DIESEL  OR  STEAM-DRIVEN 
GENERATING  SETS 

Any  output  up  to  loo  KVV.  ;  preferably 
standard  A.C.  or  aao  volts  D.C.,  but  any 
voltage  would  be  considered.  Urgently 
wanted  for  war  work. 

GEORGE  COHEN,  SONS  &  CO.  LTD., 
Wood  Lane,  London,  W.  12  (Shepherds 
Bush  2070).  Stanningley,  nr.  Leeds  (Pudsey 
2241).  And  at  Birmingham,  SheflBeld, 
Manchester,  etc. 


DRIED  VEGETABLES  AND 
DRIED  HERBS 


AGRICULTURAL&  CHEMICAL 
PRODUCTS  LTD. 

32  Bishopsgate,  London,  E.C.3 

Telephone  ;  London  Wall  2934 


UP-TO-DATE 

Food  Producers  Use 


YOSA 


THE  SOYA 
FLOUR 


Sole  Manufacturers  :  CALLOW  BROS.,  LTD., 
Bute  Street,  Liverpool  S 


SECOND  HAND  PLANT  FOR 
SALE 

T'yRISMATIC  Compass  as  new,  enclosed  in 
1  leather  case.— Full  particulars  apply  Box 
B392,  Food  Manufacture,  17,  Stratford  Place, 
London,  W,  1. 

SECOND-HAND  PLANT 
VYANTED 

Boiler  wanted,  4,000  Ibs  per  hour,  water 
pressure  1 20  per  130  lbs.;  good  condition,  must 
pass  insurance. — Full  particulars  of  type  and 
price  to  Box  B353,  Food  Manufacture,  17  Stratford 
Place,  London,  W.i. 

Butter  or  Lard  }-lb.  Packing  Machines 
wanted  for  sale  or  hire.  Kestner,  Benhill  or 
similar.  Perfect  maintenance  guaranteed. — 

Olfers  under  Box  B37g,  Food  .Manufacture,  17, 
Stratford  Place,  London,  W.i. 

L'  VAPORATOR  wanted,  Kestner  “  S  ”  type, 
n.  or  similar  type,  throughput  4  to  5  tons  per 
hour.  Must  be  in  good  condition  and  complete 
with  heater  and  stand.  —  F'ull  particulars  and 
price  to  Box  B3J6,  Food  .Manufacture,  17,  Stratford 
Place,  Ix>ndon,  W.i. 

LI'OOD  .MANUFACTURERS  require  new  or 
second-hand  automatic  weighing  and  packing 
machines  for  i-lb.  packages,  product  similar  to 
flour. — Box  B369,  Food  Manufeuture,  17,  Stratford 
Place,  London,  W.i. 

}_)  EEL-CUTTTNG  machine  wanted,  new  or 
second-hand.  State  size,  maker’s  name, 
condition  and  all  particulars  with  lowest  price; 
also  Large  Size  Sifting  and  Mixing  Machine  or 
similar  plant.— Box  B377,  Food  Manufacture,  17, 
Stratford  Place,  London,  W.i. 

A 1 ’ANTED,  Large  Hydraulic  Press,  for  the 
\\  extraction  of  Fruit  Juices.  .Stale  maker’s 
name,  age,  price  and  condition. — Box  B376, 
Food  .Manufacture,  17,  Stratford  Place,  London,  W.t 
\\TANTED,  Davy-Paxman  Economic.  Type 
W  Boiler.  Stale  age,  price  and  condition.  It 
must  be  complete,  with  all  essential  Kttings. — Box 
B363,  Food  .Manufacture,  17,  Stratford  Place, 
Ixmdon,  W.i. 

\  A  ranted.  Food  Dryer,  Fuel  or  Steam,  also 
\  \  two  Steam  Boiling  Pans,  20  to  30  galls., 
and  Electric  Auto-weighing  Machine. — Box  B381, 
Food  .Manufacture,  17,  Stratford  Place,  London, 
W.I. 

MISCELLANEOUS  SALES 

SECOND-HAND  .MICROSCOPES.  A  large 
selection  of  instruments  for  all  purposes,  best 
makers,  faultless  condition.  2d.  stamp  for  list. — 
Chards,  .Specialists,  Forest  Hill,  London,  S.E.  23. 
T  ARS,  5,000  2  and  3  gall.  3-in.  necks  for  jams, 
J  pickles. — Messrs.  Cumming,  Parsons,  Ltd., 
St.  Mary’s  Street  Distillery,  Collyhurst,  Man¬ 
chester  g. 


Master  of 
Your  Trade? 

Completion  of  this  form  will  keep 
you  fully  informed  in  all  branches 
of  the  manufacture  of 

Chocolate,  Confectionery,  Biscuits,  Bread, 
Cake;  Jam;  Glace,  Canded  and  Preserved 
Fruits  ;  Fruit  Juices  and  Cordials;  Jellies, 
Honey  and  Lemon  Curd;  Cheese  and  Milk 
Products,  Infant,  Breakfast  and  Invalid  Foods; 
Ice  Cream;  Canned  Foods;  Meot,  Fish  and 
Vegetable  Products;  Soups,  Pickles,  Sauces, 
Pastes  and  Extracts,  and  all  edible  com¬ 
modities  involving  a  process  of  manufacture. 

I  enclose  herewith  IDs. — 

12a.  6d.  overseas,  per  annum. 

Please  send  “  FOOD  MANUFACTURE  ” 
regularly. 

Name  . 

Firm  . 

Address . . 

Date . 

Return  to  “  Food  Manufacture.' 

17  Stratford  Place,  London,  W.I 


STURGE 

CITRIC  ACID 

A  Biological  Product 

Absolutely  pure.  Guaranteed 
uniform  and  up  to  the  highest 
food  and  drink  standards. 

JOHN  &  E.  STURGE,  LTD. 

I  Wheeleys  Road,  Birmingham  IS 


LONDON 

WARSHIPS 

WEEK 

MARCH  21  TO  28 
The 

FOOD  TRADES 
of  L  O  IV  D  O  N 
depend  on  ships 
—and  ships 
depend  on  the 

NAVY. 

That  is  why  each 
section  of  the 
Food  Trade  wifi 
have  a  tarifet 
worthy  of  what 
they  owe  to  th<^ 
Navy  and  worthy 
of  the  part  it 
piays  in  the  iife 
of  the  City  and 
Connty  of  London 

Particulars  of  your  own  Trade 
Appeal  will  he  announced  shortly. 
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Preservation  f 

of  foodstuffs  • 

Technical  Information  on 
the  preservation  of  all  foods 
Is  the  first  essential  today, 

CampbelVe  Canning, 

Preserving  &  Pickling 
A  standard  work  of  reference 
on  all  canning 

ContentH  :  CANNING.  Fruits, 
Vegetables,  Specialities.  PK£- 
SEUVING  :  Jams,  Jellies,  Cold 
Pack  Fruits,  Marmalades  and 
Conserves,  Fruit  Bitters,  Crushed 
Fruits  and  Fountain  Supplies, 
Fruit  Juices,  Crystallised  snd 
Glace  Fruits  ToMATO  PRO¬ 
DUCTS:  Tomato  Pulp,  Catsup, 
Chili,  Sauce,  Juices.  Microscopical 
Examination.  PICKLING.  Sult- 
I  ing.  Processing,  Finishing.  Sauer 
I  kraut.  CONTdIMENTS  AND 
j  SAUCES.  Vinegar,  Misc.  Sauces, 
Mayonnaise,  Salad  Dressing, 
Mustard, Miswilaneous  Products. 

;  tl61  pages.  Copies  available  at  551- 
plus  Md.  carriage. 

Fo*»d  Technology 

S.  C.  Prescott,  Sc.D.,  and  B.  E. 

Proctor,  Ph.D. 

Fundamental  principles  involved  in 
the  various  metbo<i8  and  treatment 
of  food  manufacture.  Applica¬ 
tion  of  the  laws  and  processes  of 
biology,  physics,  chemistry  and 
engineering  to  food  preparation 
and  preservation.  Well  section- 
alised  and  carefully  indexed. 

63(i  pages.  85/-  plus  7d.  carriage. 
Commercial  Fruit  and 
Vegetable  Products 
W.  V.  Cruess. 

Application  of  fundamental  science 
to  the  manufacturing  and  preserv¬ 
ing  processes.  Invaluable  to  all 
canners. 

798  pages.  42/-  plus  8d.  carriage. 
4  Complete  Course  in 
Canning 

A  thorough  exfiosition  of  the  best 
practical  methods  of  hermetically 
sealing  canned  foods,  preserving 
fruits  and  vegetables  and  the 
making  of  condiments,  flavours 
and  specialities. 

352  pages.  55/-  plus  7d.  carriage. 
Obtain  from  Industrial  Boole  Dtpariiiient 

FOOD  MANUFACTURE 

17  Stratford  Place,  London,  W.  1 


EASY  REFERENCE 
BINDERS  .  .  . 

Insert  your  copies  of  FOOD  MANU¬ 
FACTURE  as  you  receive  them  in  the 
distinctive  bindn.  A  matter  of  moments 
and  saves  the  loss  of  copies,  and  dirty  pages 

Sptcially  designed  to  hold  from 
I  to  12  copies  jirmly,  keeping 
the  copies  clean  and  ^nerving 
the  edges 

TECHNICAL  INFORMATION 
FROM  BACK  NUMBERS  is  a  matter 
of  seconds 

Volume  Binder,  5/9  post  free  U.K., 
7/6  dsewbere 

FOOD  MANUFACTURE 

17  Stratford  Place,lx>ndoii,W.l 
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BOOKS 

HANDBOOK  OF  FOOD  MANUFAC¬ 
TURE. 

By  Dr.  F.  Fiene  and  Saul  Blumenthal. 
560  pp.  1038.  a8s. 

A  handbook  of  practical  food  information, 
containing  Factory  Tested  C'.ommerciai 
Formulae  and  Description  and  Analyses  of 
Prepared  Foods  and  Raw  Materials. 

INTRODUCTORY  FOODS. 

By  Osee  Hughes  (Ohio  Stale  University). 
5sa  pp.  1940.  I  as.  6d. 

Contents:  Fart  The  Nutritional  and 
Hygienic  Aspect  of  the  Study  of  Foods. 
Fart  II.;  Composition  and  Nutrition  Value 
of  Foods;  Theories  and  Technics  of  Food 
Preparation;  Pertinent  Buying  Points. 
Fart  in.:  The  Planning  and  Seizing  of 
Meals. 

THE  CHEMISTRY  OF  MILK. 

By  W.  L.  Davies.  434  pp.  and  Edition, 
1939.  a8s. 

Contents;  Fart  /.:  Introductory  and 
General  Considerations,  (a)  The  Com¬ 
position  of  Milk.  (3)  The  Caimpositions 
of  Milk  (continued)  Special  Variations. 
Fart  II.;  (4)  Milk-fat  or  Butter-fat.  (5)  Milk 
Sugar  or  I.actose.  (6)  The  Proteins  of  Milk. 
Ci^in.  (7)  Casein  (continued).  (8)  Lact- 
albumin  Lactoglobulin.  and  non-Protein 
Nitrogenous  Constituents  of  Milk.  (9)  The 
Mineral  Constituents  of  Milk.  (10)  The 
Enzymes  of  Milk.  (11)  Minor  Constituents 
of  Milk.  ( I  a)  Fart  III:  General  Physical  Pro- 
|>crties.  (13)  Physical  Properties  (contin¬ 
ued).  (14)  Physical  ProjierUes  in  Chemistry 
ofMilk.  Acid-base  Equilibris.  (15)  Coagu¬ 
lation  of  Milk.  Fart  IV.:  (16)  The  Effect  of 
Heat  on  Milk.  (17)  Milk  and  Metals. 
(18)  Chemical  Technology  of  Milk  Can- 
densing.  (19)  Dried  Milk  Products. 
Fart  I’.;  (ao)  Nutritional  Value  of  the 
Major  Coiutiluents  of  Milk,  (at)  The 
Viumins  of  Milk,  (aa)  Nutritive  Value 
of  Milk  as  a  Whole.  Author  Index.  Sub¬ 
ject  Index. 

FREEZING  PRESERVATION  OF 
FRUITS,  FRUIT  JUICES  AND 
VEGETABLES. 

By  Donald  Tressler,  Ph.D.,  and  Clifford 
F.  Evers.  351  pp.  1936.  33s. 

Contents:  Principles  of  Refrigeration. 
Cold,  Storage,  Sharp  Freezers  and  Freezing. 
Quick  Freezing  and  Quick  Freezing  Sys¬ 
tems.  Changes  occurring  during  Prepara¬ 
tion.  Freezing,  Ckild  Storage  and  Thawing 
of  Fruits  and  Vegetables.  Packaging  Ma¬ 
terials  and  Problems.  Adaptability  of 
Fruits  to  Freezing,  and  Freezing  Preserva¬ 
tion  of  Fruits.  Frozen  Fruits  for  Ice 
Cream.  Preparation  of  Fruit  Juices. 
Adaptability  of  Vegetables  and  Vegetable 
Varieties  to  Freezing.  Preparation  and 
Freezing  of  Vegetables.  Storage,  Trans¬ 
portation  and  .Marketing  of  Frozen  Fruits 
and  Vegetables.  Nutritive  Values  of  Frozen 
Fruits  and  Vegetables.  Cookery  of  Frozen 
Fruits  and  Vegetables.  Problems  of  the 
Industry  and  its  Future.  Appendix.  Index^ 

FRUIT  AND  VEGETABLE  JUICES. 

By  Tressler,  Joslyn  and  Marsh  (U..S.A.) 
Pp-  549  +  xii.  1939.  ia  approx. 
Contents :  (1)  Rise  of  the  Fruit  and  Veget¬ 
able  Juice  Industry,  (a)  Principles  of  Pre¬ 
paration  and  Preservation  of  Fruit  Juices. 
(3)  Equipment  Used  in  Preparing  Fruit 
and  Vegetable  Juices.  (4)  Equipment 
Used  in  Packing  and  Preserving  Fruit  and 
Vegetable  Juices.  (3)  Plant  Layout. 
(6)  Methods  and  Equipment  Employ^  in 
Freezing  Fruit  Juices.  (7)  Apple  Juice  or 
Cider  and  Pineapple  Juice.  (9)  Grape 
Fruit  Juice.  (10)  Urange  Juice,  (it) 
Lemon  and  other  Citrus  Juices,  (la)  The 
Manufacture  and  Preservation  of  Grape 
Juice.  (13)  Cherry  and  Berry  Juices. 
(14)  Miscellaneous  Fruit  Juices  and  Fruit 
Juice  Beverages.  (15)  Tomato  Juice. 
(16)  Sauerkraut  Juice  and  other  Miscellane¬ 
ous  Vegetable  Juices.  (17)  Nutritive  Juice 
and  other  Concentrates  and  Syrups.  (19) 
Fruit  Juice  Beverages,  (ao)  L'tilisation 
and.Disposal  of  Fruit  Wastes,  (at)  Blend¬ 
ing  Formuhe  and  Syrup  Algebra. 

Obtain  these  titles  and  others  from  the  Industrial 
Book  Section 

FOOp  MANUFACTURE.  1 7,  Stratford  Place, 
London,  VV.i 


POSTLIP  PURE 
FILTER  PAPERS 

FOR  FOOD  MANUFACTURERS 


Crinkled  White  and  Grey  in 
large  sizes  for  Filter  Presses, 
White  and  Grey  in  various 
qualities,  in  circles  and 
squares  for  Laboratory 
Work. 


Trial  Sample  on  application  to 
the  Makers 

EVANS  ADLARD 

a  CO.,  LTD. 

Postlip  Mills,  Winchcombe 
CHELTENHAM.  Eng. 


The  Strongest  Vanilla  Flavour 

VANOLEUM 

f  oz.  (2/6)  makes  a  pint  of  csstnee 

For  further  details  apply: 

ARTHUR  WHITTAKER 
Newton  Heath,  Manchester,  10 


1 

isir  anc  piiNtM  TVPf 

L  AIR  HEATERS i 

For 

DRYING 

OVENS 

and 

FACTORY 

HEATING 

Catalogue 

The  Spiral  Tube  A  Components  Co.  Ltd. 
Osmaston  Park  Road,  Dorbr 

DRIED 

VEGETABLES 

VEGETABLE 
EXTRACT 
DRIED  HERBS 

• 

Wm.  BRYAN  Ltd. 
35  BUCKLERSBURY 
LONDON,  E.C.4 

Talaphoiw:  CITY  45e3 


For  Producing  Ammunition  Containers,  etc. 


FOR  FOOD  INDUSTRIES 


Standard  sizes  cover  a  wide  range  of  duties 

STONEWARE  PUMPS  in  which 
interior  parts  are  made  of  acid-proof 
stoneware  which  is  unaffected  by 

P  temperature  changes  and  does  not 
contaminate  or  discoiour  iiquids. 
PUMPS  OF  AUSTENITIC 
STEEL  or  other  corrosion-resisting 
metai  adapted  to  the  iiquid  to  be 
pumped.  The  weight  of  the  metai  is 
'  reduced  to  a  minimum  and  the  shaft 
is  entireiy  supported  outside  the 
casing. 

OTHER  CENTRIFUGAL  PUMPS— for  milk,  wine,  etc. 
ROTARY  PUMPS— for  oil,  molasses,  chocolate,  syrups, 
glucose,  margarine,  glycerine  and  viscous  liquids. 

VACUUM  PUMPS— for  Factory  and  Laboratory  Purposes. 
All  types — producing  vacua  up  to  *00001  m/m.  off  perfect. 
REFRIGERATING  PLANT  —  Methyl  Chloride  and  Am¬ 
monia  Systems  for  Milk  Cooling  and  Storage  duties — Direct 
Expansion  or  Brine  Circulation. 


Thu  SPIRAL  TUBE 

WINDING  MACHINE 

has  no  equal  for  Strawboard  Tubes  I'  to  10'  diameter. 

SEMI-AUTO  SEAMERS 

for  seaming  lids  on  Composite  or  Tin  Containers  IJ'  to 
6' diam.,  to  24'  high.  Controlled  output  from  25 
to  40  per  minute. 

Manufacturers  of 

TOILET  CORE  WINDERS  •  AUTO  LID 
CURLERS -TUBE  CUTTING  &TRIMMING  MACHINES 

Write  for  full  particulars 

PERKIN  &  CO.  LTD. 

LORD  ST.  LEEDS  IL 

Ttlephonc  :  LEEDS  27441.  Establishtd  I860.  T«l*|rains  :  “  PERCO  "  Ltse 


Pulsometer-Doulton 
Stoneware  Pump 


READING,  ENGLAND 


GUM  TRAGACANTH 

GUM  BENZOIN 
MANILA  COPAL 


(POWDERED  AND  WHOLE) 


DIRECT  IMPORTERS: 

M.HAMBURGER&SONS 

THE  HAWTHORNS 
LEATHERHEAD  RD. 
GT.  BOOKHAM 
SURREY 


Telephone  : 
Book  ham  2746-2748 


CANNING  TOWN 
GLASS  WORKS  LTD 


Telegrams  : 
Homaclen,  Bookham 


NEW  BRIDGE  ST.  HOUSE.  30-34  NEW  BRIDGE  ST..  E.C.4 

Telephone :  CENTRAL  5342-5  Telegrams  :  DRTAD,  LUO.  LONDON 
FACTORIES  :  CANNING  TOWN.  E.  16  AND  QUEENBOROUGH.  KENT 
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Telegrams; 


RUSOY 

FLOUIt 


PROTEINS  .  43-50% 
'^“PRT  .  .  20-50% 

>  Carbohydrates  20-00% 
ILL  EXTREMELY 
“INPORTAMT  IN  FO 
PRODUCTION  TO-DAY 


TRUSOY,  BISHOP’S  STORTFORD 


BRIfl$HS^«PRODVCTS 


HEATS 

BISHOP’S  STORTFORD  1110  Sales  Office :  CHANTRV  WIEliA*  CHANTBIT  ROM)*  Bishops  Stortlord.  Herts. 

All  enquiries  for  Scotland  to  be  sent  to:  Thsmas  Howdsn,  Ltd.,  Craifentinny  Arenue  North.  Leith,  Edinburfh.  AM  other  enquiries  direct  to  this 
address.  Recipes  and  practical  advice  can  be  had  on  applica:ion  from  our  rep.-esantativas  who  co/er  all  districts. 


Room  and  Immersioti 
Thermostats. 


Electrically  Operated 

Temperature  Regulators 


Electricity  is  a  convenient  operating 
medium,  and  there  is  a  growing  tendency 
toward  using  regulators  comprising 
thermostatic  switches  and  motor  operated 
or  electro-magnetically  operated  valves. 

This  combination,  though  well  suited  to 
many  applications,  has  the  limitation  that 
the  controlled  valve  is  either  full  open 
or  shut,  a  condition  favourable  to  the 
development  of  “  hunting.” 

A  “  floating  ”  type  of  electric  control  has 
recently  been  developed,  the  exact 
limitations  of  which  are  not  yet  defined. 
It  is  established,  however,  that  it  can  be 
adapted  to  many  temperature  control 
applications. 

Applications  for  automatic  regulators  are 
often  individualistic  as  to  requirements, 
plant  factors,  and  working  conditions. 
This  is  why  we  maintain  a  wide  range  of 
different  types  of  control  pnits,  including 
electrically  operated,  air  or  water  operated, 
and  self-operated  regulators,  from  which 
equipment  may  be  selected  to  fulfil  each 
application  satisfactorily  and  economically. 


MC”  Floating  Electric 
Regulator 


THE  DRAYTON  REGULATOR  &  INSTRUMENT 
WEST  DRAYTON  CO.  LTD.  MIDDLESEX 


Electrically  Operated  Valves. 

Printed  for  the  Proprietors,  LEONARD  HILL  LIMITED,  and  published  by  them  at  their  Offices,  17  Stratford  Place,  London,  W. 
by  Billing  and  Sons  Ltd.,  The  London  Printing  Works,  Guildford  and  Esher,  England. 
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